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H I S T O R I C.A L SURVEY 
No problem in gynaecology has excited greater 
interest and discussion during recent years than 
that which has centred around that widely diverse 
group of tumours collectively known as "The 
Adenomyomata". Some forty years have elapsed since 
their recognition as a definite pathological entity 
during which time many theories as to their mode of 
origin have been advanced,each one having resulted 
in a storm of pathological controversy. Though a 
lull has followed upon the most recent of these 
disputations - that initiated by Sampson, unanimity 
of opinion is by no means attained. Any contribution 
to the subject of Adenomyomata would be incomplete 
without reference to the varied phases through which 
opinion has passed, but as my work deals almost 
exclusively with animal experiments, and is of 
necessity only applicable to certain sub -divisions 
in this group of neoplasms, only a brief historical 
survey will be given before proceeding to outline the 
various phases of the work and the results achieved. 
The term "Adenornyoma" refers to a tumour 
composed of gland tubules surrounded by a variable 
amount of embryonic connective tissue supported by 
smooth muscle. These elements are found normally 
-- L 
in the Uterus, the two former in the endometrium 
and the latter in the uterine .rail but with strict 
definition between endometrium and myonetriu.cl. In 
adenomyomata this definition is lost End the gland 
elements are to be found not adjacent to the muscle 
layers but invading them by a non nfalignant 
permeation. Such tumours are practically confined 
to the female pelvic organs and may be either 
uterine or extra uterine, either of which varieties 
may take the form of a nodular tumour or a diffuse 
and widespread infiltration. 
(1) 
To Von Recklinghausen must be given the 
credit of the first detailed description and 
classification of these tumours. In 189 his very 
exhaustive treatise a)peared with a detailed 
description of two classes of tumour - those arising 
from the cavity of the Uterus and those originating 
in the periphery. The former, he considered, arose 
throughpermeation of the uterine wall by the 
endometrium, and the latter, on account of their 
position and histological structure, he considered 
arose from meso nephric elements and consequently 
were of Wolffian origin. 
In the same year that Von Recklinghausen 
published his work Cullen(2) produced an equally 
important contribution to the subject in which he 
drew attention to the possibility of demonstrating 
in many of these tumours a direct spread from the 
uterine en.dometrium and he emphasized the importance 
of attributing to these growths a Mullerian origin. 
"Soth Cullen and Von Recklinghausen were probably 
correct as regards their description of the tumours, 
but whereas Von Recklinghausen had only seen a few 
of the centrally placed type and many of the 
I 
peripheral, Cullen had only niet with the former,hence 
Von Recklinghausen's leaning towards. a Wolffian 
origin and Cullen's insistence on a Mullerian. 
In 1900 another phase was entered upon by the 
publication of the work of Von Franque ( 3 on 
"Salpingitis Isthmica Nodosa" in which he traced 
in many cases an origin of the epithelial elements 
in the tumours to the mucosal lining of the Fallopian 
tubes. In many of his cases there was recognisable 
an associated tuberculous infection of the adnexae 
and he postulated as a cause of the condition an 
outward migration of tubal epithelium as the result 
of chronic inflammation. 
In the meantime, in 1898 , another theory had 
been set afoot by Ivanoff (4) namely, the "Serosal 
Theory ". He maintained that cystic spaces in 
peripheral adenomyomata arose from downgrowths of 
the peritoneum covering the surface of the Uterus 
and Fallopian tubes. R. eyer,( 
5 ) 
:: stimulated by 
the work of Ivanoff and Von Francue , made an 
exhaustive study of the possibility of an 
inflammatory genesis for these tumours and his 
conclusions supported both theories. He considered 
that uterine and tubal adenomyonata resulted fro 
hyperplasia and rnetaplasia of the mucosal lining 
of the Uterus and tubes as the result of chronic 
inflammation and that diffuse adenomyo as of the 
recto vaginal septum was downgrowing of the 




Thus we find at this stage four 
the Wolff ian theory of Von Reckli ngr- 
Mucosal theory of Cullen, the inflam- 
matory theory of Von Franayue - also Mucosal, and 
the Serosal theory of Ivanoff. 
Though during the next ten years a great deal 
of literature appeared on the subject and many cased 
were reported, no great addition to our knowledge 
was made until 1508 when Cullen's exhaustive work 
"Adenomyoma.ta of the Uterus" (6 bias published. He 
still maintained a mucosal origin for ::11 uterine 
and extra uterine varieties and in everyone of the 
fifty cases he reported he had been able to trace 
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the continuity of the epithelial islets with the 
uterine endometrium. He considered that the 
starting point was in all cases o submucous myoma 
which became invaded by the endometriu:_n. This, 
he considered, might remain stationary, become 
intra mural or even sub peritoneal and in this way 
he accounted for many extra uterine forms of the 
tumour. As far as I have been able to trace he 
was the first to report the presence of menstrual 
blood and the phenomenon of the menstrual cycle 
in these aberrant endometrial islets. 
So far we have dealt mainly with uterine 
adenomyomata but a vast amount has also bo.en 
written on the many extra uterine forms of the 
tumour. It is not my intention to dwell on these 
in any exhaustive manner except in regard to one 
type - that of the recto vaginal septum - so a 
passing reference is all I shall attempt. They 
have been described in the round, ovarian and broad 
ligaments, in the Fallopian tubes, recto vaginal 
septum and in the abdominal wall. 
As we have already seen, those forms found in 
the Fallopian tubes were shown by Von Franque to 
be an end result of a chronic inflammatory process 
and so were named by him collectively "Salpingitis 
Isthmica Nodosa", a view which Lockye7supported 
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in his very comprehensive work "Fibroids and 
Allied Tumours ". 
Many adenomyomata of the broad ligaments have 
also been described and are so inter- related to 
the other varieties that a separate historical 
survey is impossible. They have, however, some 
unique features., for in the broad ligaments are 
to be found the Epoophoron and the remnants of 
Gaertner's duct, which. led Joselin de Jong and 
Semmelink c) to attribute a Wolffion origin to their 
classical case. Leitch 
(3) 
who in 1911+. described a 
case of the nodular type assumed a pre -existing 
nodular tumour in the broad ligament which, he 
suggested, was a nodular parametritis, into which 
epithelium from the Cervix had migrated, and he 
was of opinion that the initial stimulus initiating 
the migration was of an inflammatory nature. 
Adenomyomata of _,the recto vaginal septum are 
now recognised as being exceedingly common and 
within recent years, as the result of a revival of 
interests in this form of tumour, hundreds of cases' 
have been recorded. According to Lockyer(7)one of 
the earliest recorded cases was that of Firth who 
removed the Uterus and a hard mass in the recto- 
vaginal septùm by Wertheim's method under the 
impression that it was malignant, an impression that 
-7- 
led many of the earliest workers to undertake 
unnecessarily heroic operations. He considered 
the growth to be a relic of Muller's Duct. In 
1909 R. Meyer(10 published five somewhat similar 
cases which he described as "para metritis nodosa 
posterior" attributing to all an inflammatory 
origin, while Leitch (9)in 1914 described two of 
these growths as submucous nodules which had been 
pushed backwards into the recto vaginal septum and 
had thus lost continuity with the uterine cavity. 
He emphasized their .2ullerian origin from the 
uterine cavity rather than from embryonic rests. 
In 1918 appeared Lockyer's magnificent work 
on the subject "Fibroids and Allied Tumours" End 
no review would be complete without a sulomary of 
the various opinions expressed by him and some 
analysis of his final conclusions. His first open 
expression of opinion is in reference to 
"Salpingitis Isthmica Nodosa" which, like Von 
Franque, he considers to be a late manifestation of 
an inflammatory tubal condition. In regard to the 
extra uterine forms of adenomyomata, particularly 
those associated with the upper part of the genital 
tract, such as round ligament tumour, he entirely 
disagrees with Cullen and does not consider them 
to arise from the uterine mucous membrane by a 
-8- 
process of migration but considers them to be of 
mesonephric origin for topographical rather than 
morphological reasons. 
In his discussion on adenomyomata of the 
broad ligament he supports Leitch's view of a 
"migratory adenoma" but supplements it by 
suggesting an inflammatory genesis from either the 
Cervix below or the uterine cornua above. Iie 
points out that epithelial hypertrophy is 
particularly common in the Cervix owing to its 
liability to laceration and "erosion ", and in the 
uterine cornua as the result of salpingitis. 
"The sites of election within the broad li¿ r_lents 
will obviously be at the top and the bottom, that 
is, in the meso salpinx where we have growths 
arising from salpingitis and also from the 
Epoophoron, also in the cellular tissue around 
Mackendrodts cervical ligaments where parametritis 
with epithelial hypertrophy is liable to occur ". 
In regard to recto vaginal adenomyomata he 
will not admit of an origin from the uterine 
mucosa, but favours the view that either the 
peritoneum, vaginal epithelium or Mullerian relics 
supply the glandular inclusions, a view which is a 
little difficult to reconcile with his explanation 
of an inflammatory cause for the broad ligament 
varieties. 
In reviewing all the work up till 1918 we find 
real unanimity of opinion amid all these 
conflicting views and the four theories - Mucosal, 
Wolffian, Serosal and that of embryonic rests all 
have their firm supporters, some maintaining an 
inflammatory genius and some a purely neoplastic 
one. The reason for this has possibly been a 
failure to realise a diversity of types of the 
"tumour" and the consequent improbability of 
explaining all by one hypothesis led to much 
confusion. For example a solitary nodular extra 
uterine "tumour" can hardly be compared with that 
type which shows a widespread and diffuse 
infiltration, for the former may well be a 
dysembryoplasia and the latter a reaction in 
response to an unknown stimulus. Each theory is 
applicable to different types of adenomyomata, and 
it may not be unreasonable to assume that all parts 
of the pelvic viscera that have arisen from the 
enital ridge contain elements capable, under the 
action of certain stimuli, of producing tissue of 
an adenomyoniatous type. 
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The year 1921 marked a new epoch in the 
history of Adenomyomata for in June of that year 
John A. Sampson of Albany, New York, read before 
the American Gynaecological Society a paper on 
"Perforating Haemorrhagic Cysts of the Ovary" and 
demonstrated the association between this condition 
and pelvic adenomyomata. 
(11) 
He described fourteen 
cases occurring in women between the ages of thirty 
and fifty years, all of which were characterised 
by the presence of adherent ovarian cysts containing 
chocolate coloured fluid, and widespread.adhesions 
between the posterior surface of the Uterus, broad 
ligaments and rectum. Pathological examination 
had revealed tissue of endometrial type lining the 
interior of these tarry cysts and also infiltrating. 
the ovary, its ligaments and the pelvic adhesions. 
One of the most striking features of this adenomyo- 
matous tissue was its ability to produce periodic 
haemorrhage analagous to menstruation. He 
concluded that these haemorrhagic cysts of the 
ovary contained tissue of endometrial type, that 
rupture of the cysts disseminated both menstrual 
blood and menstrual epithelium into the pelvic 
peritoneum and that these endometrial fragments 
were capable of implanting themselves on the 
pelvic peritoneum and viscera and there continuing 
to grow.. He was of opinion that the wid... spread 
pelvic adhesions were due to the irritating action 
of the escaped menstrual blood and that the 
adenonyomatous infiltration of the posterior 
uterine wall and recto vaginal septum was due to 
an invasion from without by the epithelial islets 
implanted in the posterior cul de sac after 
rupture of the cysts. Though other workers Riad 
described and speculated on the origin of these 
cysts Sampson iras undoubtedly the first to 
demonstrate a series of cases and to show that all 
were associated with a widespread adenomyomatous 
infiltration. 
The following year 
(12) 
he went further and 
explained the origin of the tarry ovarian cysts 
as being due to implantation on the ovaries of 
endometrial fragments carried there from the 
uterine cavity by a process of retrograde 
menstruation through the fallopian tubes. The 
ovaries he thought acted as intermediate hosts in 
this process of endometrial dissemination, The 
first stage was the implantation of endometrial 
fragment on the ovaries with the consequent 
formation of ovarian hae:aatomata, and subsequent 
rupture of these "tarry ovarian cysts" caused 
widespread dissemination of endometrial tissue 
throughout the pelvic cavity. Thus arose what 
-12- 
has co.11e to be known as Sampson's Theory; from 
the practical standpoint it has brought about 
fairly widespread recognition and uniformity in 
the operative treatment of this condition, and for 
the pathologists it has provided the fillip 
necessary for a renewal of thorough pathological 
investigation in a field which for some years had 
been neglected. 
Sampson's subsequent work has been largely a 
reiteration of his original views in an attempt to 
bring forward more conclusive evidence in support 
of his theory. It is unnecessary to quote all 
his many contributions but certain amplifications 
that he has made can justifiably be mentioned. 
Shortly after his original publications he 
described eight cases of adenoma of endometrial 
type involving portions of the alimentary tract - 
a type that had been described previously by many 
workers, 
(13) 
He adhered to his original explanation 
of disseminátion by retrograde menstruation but 
for the, first time he admitted the possibility of 
lymphatic endometrial spread by the pelvic lymph 
channels as an explanation of the occurrence of 
adenomyomata in these more distant sites. In 1925 
he described seven cases of ovarian carcinoma whose 
origin he attributed to malignant change in pre- 
existing endometrial cysts in the ovary and whose 
-13- 
histological structure was similar to adenocarcinoma 
of the corpus uteri. 
1.4- n 1927 he published two 
(15) (1 6) 
cases and )in which he demonstrated the 
possibility of a venous and lymphatic spread for 
endometrial emboli cast off from the mucosa lining 
the uterine cavity and also from ectopic endometrial 
foci during menstruation. Though accepting this 
alternative method of endometrial dissemination 
he still adhered to his original explanation by 
retrograde menstruation. 
His most recent work has beèn an investigation 
of "endometriosis" following salpingeetomy 17) and, 
{18, 
his theory having received somewhat of a setback 
(19) 
by the publication by D. Dougal of a case of 
tarry ovarian cysts found by him in a woman eleven 
years after bilateral salpingectomy. Sampson 
claims to have found endonetriu: i in and about the 
tubal stumps in thirty out of thirty six patients 
on whom salpingectomy for various reasons had been 
previously performed. This he considers to have 
arisen from "sprouts" growing out from the 
traumatised mucosa of the tubal stump and which 
invade adjacent structures. He also described a 
case of tarry cysts developing after salpingectomy 
but considers that the aberrant endometrium was 
scattered at the first operation. 
-1.- 
Such a far reaching assertion as Sampson's 
was bound to have its repercussion among many other 
observers and this historical survey would be 
incomplete without some reference to the more 
important views and criticisms that have been 
advanced following Sampson's re- opening of the 
(20) 
subject. Donald of Manchester had made a close 
study of the clinical aspect of these tarry ovarian 
cysts f_-.r some years before Sampson's pronouncement 
and had suggested to his pathologists the possibility 
of active endometrium being present in such ovaries, 
but unfortunately for him no such pathological 
confirmation was forthcoming. He is in complete 
agreement with Sampson and considers retrograde 
menstruation as being the most probable cause of 
their occurrence. Blair Bell(21disagrees with 
the name adenoinyoma and has suggested the terms 
"Endometrioma" and "Endometrio myoma" as being more 
truly descriptive of the tumours, terms which have 
received a fairly widespread acceptance. He does 
not accept Saroson's view but maintains that the 
cause of endometriomata is either an infiltrative 
process resulting from direct contact or a late 
result of the congenital aberration of coelomic 
epithelium, an accidental occurrence he describes 
as "I.Iullerian aberration ". To quote "The 
-1j- 
appearance of a functional structure such as 
endometriam in abnormal situations can only result 
from congenital aberration when not due to direct 
(22) 
contact ". Bailey in an exhaustive microscopic 
study has confirmed Sampson's findings and claims 
to have demonstrated the various stages in the 
growth of ovarian and recto vaginal endoiaetriomata 
from the initial phase of implantation to the 
maturer forms of the condition. 
Perhaps the most exhaustive and comprehensive 
review of the subject in recent years was that of 
(23 & 2)..) 
Lauche who in 1923 and 1921 published two 
articles on his observations made subsequent to 
Sampson's pronouncement. Lauche sums up 
admirably in saying that nothing substantial can 
be brought against Sampson's view, but he is 
cautious in his acceptance and prefers to regard 
adenomyomata as being of six different types, each 
with its own mode of origin. The six types 
described by him are as follows:- Those resulting 
from a regenerative process, those resulting from 
hyperplasia and those from metaplasia. Some he 
considers result from actual transplantation of 
endometrial tissue, but some he thinks are dystopic 
in origin and a few possibly are of the nature of 
blastomata. He wisely refrains from accepting 
any one theory and covers himself by suggesting all! 
-16- 
In 1925 there >a)peared a detailed description 
of three cases of diffuse pelvic adenomyomata and a 
critical etiological review by Letulle, Tuffier 
2 5) 
and Lambert. For an explanation they adopt 
Conheim's theory of foetal residues by which he 
explained the origin of tumours. Just as Conheim 
thought that such "rests" might develop into cancer 
and other neoplasms, so they consider that Mullerien. 
and Wolifian residues may produce, under some 
unknown stimulus, endometriomata. They sum up by 
describing endometriomata as a formative aberration 
of the female genital organs and compare the 
condition with accessory pancreatic buds föund at 
the entrance of the duodenum. 
In the same year de Jong who, it will be (26) 
remembered, published his clinical case in 1903, 
again entered the lists and together with de Snoo 
described a case of a woman at term who developed 
obstructed labour owing to a soft tumour in the 
Pouch of Douglas. Caesarean Section was performed 
and after delivery a tumour mass was felt in the 
posterior uterine wall and both broad ligaments. 
So, under the impression that it was sarcomatous, 
total extirpation was decided upon. Microscopic 
examination revealed a diffuse adenomyoma showing 
decidual change throughout the endometrial elements 
-1( 
and named by them "adenosis decidualis ". For 
diffuse adenomyoma arising from the endometrium 
itself they suggest the fitting name "endometriosis' 
and for similar growths arising peripherally 
"endometrioma ". They refuse to accept Sampson's 
theory but attribute these growths to the coelomic 
epithelium. "Part of the peritoneal tissue in 
direct continuity with the coelomic epithelium 
have kept attributes which, with regard to their 
function have the specific character of the female 
genital tract. It is not unintelligible that 
there can be cases when puts of the coelomic 
peritoneal epithelium have not only kept the 
attributes of the endometrial epithelium but the 
capability of furnishing perfect endometrium ". 
They quote eleven cases in support of their 
contention, and one of the cases where adenomyoma 
of the small intestine was removed for obstruction 
and five years later a tarry ovarian cyst developed 
they consider directly contradicts Sampson's theory. 
2 
7 According to Halban Sampson's theory is 
insufficient to account for many of the types of 
adenomyoma and he favours the view that a more 
probable origin is the dessimination of endometrial 
fragments by the lymphatic channels, a view that has 
been, to some extent, accepted by Sampson himself. 
-lô- 
The subject was discussed fully at a meeting 
of the Americana Gynaecological Society in 1926. 
(28) 
Novak, in discussing Sampson's opening paper 
disagreed entirely with his theory of retrograde 
menstruation and gave the following reasons for 
his decision: - 
1. The endometrial like tissue sometimes 
found in the tubes at operation probably comes 
from endometrial like tissue in the ovary, for the 
fragments are too large to have regurgitated from 
the uterus. 
2. That regurgitation of menstrual blood is 
very infrequent, as shown by operations. 
3. That retrograde transportation of 
endometrium is very improbable as it would be against 
the ciliary current, against tubal peristalsis and 
moreover, the tubal lumen is too narrow. 
Ia-. That cast off endometrium is degenerating 
and probably could not live. 
He concluded by stating there was as yet no 
evidence that implantation played any part whatever 
in the production'of adenomyomata, and suggested the 
ectopic differentiation of coelomic epithelium as a 
2 source of aberrant endometrium. J. R. Goodall at 
the same meeting, stated that after the examination 
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of 22000 ovarian sections he attributed the origin 
of endometriosis to ectopie embryonal tissue 
;.f an 
endometrial nature in the ovary. 
Sampson's theory received a further setback by 
1 
9 the publication in 1926 by D. Dougal of E case of 
tarry ovarian cysts occurring many years after 
bilateral salpingectoy. Dougal suggested the 
following three possibilities:- 
1. Endometrial tissue may have been in the 
ovaries before the tubes were removed. 
2. One or both tubes may have been left 
patent after operation, 
3. The endometrium may have extended directly 
from the uterine cavity to the ovary through 
intervening structures by a process of infiltration. 
Dougal believed the latter explanation to be 
the correct one. 
In 1924 W. W. King 30 reported having operated 
upon over one hundred cases of endometriomata and 
stated that he considered a pre- existing patholo- 
gical condition in the uterus and appendages to have 
been present in practically every case. He found 
fibroids in 22%, adherent retroversion in 21% and 
-20- 
evidence of pelvic inflammation in 39.7L. He 
considers that some such pre -existing pathological 
condition is the starting point in all cases of 
(3 1) 
endometriosis. Keene and Kimbrough din an 
analysis of 118 cases came to a similar conclusion. 
They found that in intra peritoneal endometriosis 
complicating disease was_ a striking feature, 
fibroids being present in 55.1k ;b of cases, 
salpingitis in 20% and an adherent retroflexion 
in 14.5;0. Thus we find that ten years after 
the first discovery, we are little, if any, nearer 
a solution to the mystery that surrounds the 
adenomyomata. To Sampson gynaecology owes a great 
debt for the brilliant execution of his patholo- 
gical research and the careful formulation of his 
views have done much to advance our subject. 
Though his theory is not proved it has provided a 
stimulus for world wide investigation which still 
continues and may yet be productive of results 
which cannot at present be estimated. 
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The experimental work, which is the main 
aspect of this thesis, was undertaken primarily 
to investigate the behaviour of transplanted 
normal endometrium and to study its mode of growth 
under varied influences. No originality is 
claimed for the conception for, as will be seen 
later, other workers have explored this avenue, 
though prior to the first of these experiments only 
one investigator - Jacobson - had undertaken it in 
relation to the study of adenomyomata. 
The earliest recorded work is that of 
Stilling 
(35) 
in 1910. Experimenting with rabbits he 
transplanted pieces of vagina, uterus and 
endometrium and embedded them in the spleen and 
was able to produce three cysts of varying size. 
These he found were lined with ciliated columnar 
epithelium, contained a clear fluid secretion under 
tension and yet showed papillary projections into 
the interior. By performing a second experiment 
on the same animal he found that the cyst regenera- 
ted after portions had been removed. Kerwin and 
6 
Loeb. in 1918 transplanted pieces of the kidney, 
thyroid, uterus and endometrium of guinea pigs to 
the ear and abdominal wall of the same animals and 
observed the resultant growth at varying intervals. 
-22- 
Regeneration and persistence of growth was shown 
to a much greater degree in the case of the 
endometrium than with kidney or thyroid tissue. 
(37) 
In 1922 Ebeling and Fischer made experimental 
tissue cultures of uterine epithelium and 
demonstrated its ability to form a delicate 
continuous layer over the surface of the artificial 
(38 & ' 
medium. In the same year Jacobson in9an attempt 
to find some confirmation for Sampson's views on 
the aetiology of adenomyomata, implanted small 
pieces of rabbit endometrium into the peritoneal 
cavity of the same animal and was able to produce 
implantation endometrial cysts which he thought 
comparable to tarry ovarian cysts as found in the 
(CIO). 
human female. Later he repeated these experiment 
and made autogenous grafts in menstruating monkeys 
and produced cysts whose histological character, 
manner of development and reactions to the ovarian 
hormone favoured Sampson's theory of the origin of 
ectopic endometriosis in the human being. 
1 
More recently O'Keefe and Crossen working on 
dogs have produced successful implantations in the 
region of the appendix and have demonstrated the 
tendency for such implants to cause dense adhesions 
2 
in their vicinity. In 1927 Allen and Bauer 
1F ) 
performed similar transplants into the anterior 
s 
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chamber of the eye in rabbits in order that the 
behaviour of the grafts from day to day might be 
observed. The grafts "took" successfully in 88 
of the twenty five cases when the implant was made 
in the eye, but in only 8ö of grafts embedded in 
the abdominal wall. They found that the columnar 
epithelium rapidly proliferated and covered the 
anterior chambers but provoked no connective tissue 
reaction in the subjacent tissues, and that no 
proliferative tendency was shown by the stroma or 
muscle. 
It will be seen that these workers confined 
their experiments to the study of the implantation 
of normal endometrium. There seemed to me a 
possibility of applying this conception not only to 
the study of ectopic endometrium and its bearing on 
Sampson's implantation theory, but also as a means 
of studying the other concepts, namely, the serosal 
and inflammatory theories on the genesis of 
adenomyomata. Moreover, it seemed not unlikely 
that even though negative results should be 
obtained it would be possible to make some observa- 
tions on the behaviour of misplaced endometrium under 
the action of varying influences. 
Some sixty experiments have been performed. A 
proportion of these have been merely confirmatory 
-24- 
and others have given negative results, so only 
those which have given positive results will be 
described in full detail. Many difficulties have 
been encountered, not the least being the microsco- 
pic preparations for the implants have often 
presented great difficulty in recognition owing to 
their minute size and to their being frequently 
buried in adhesions, so that in every case serial 
sections have been necessary in order to make 
certain that no portion should be missed. 
Unexpected deaths among the animals have necessitated 
repetition of much of the work and epidemics of 
disease to which rabbits are peculiarly liable have 
also been a source of delay. I am much indebted to 
Professor Raper, Professor of Physiology of the 
Victoria University of Manchester for his kindness 
in placing his department at my disposal for the 
carrying out of this experi:.ental work. 
OBSERVATIONS ON THE GROWTH OF SIMPLE 
AUTOGENOUS ENDOMETRIAL TRANSPLANTS 
-25- 
EXPERIMENT NO. I. 
Date : - February 1925. 
Animal : - Half grown Angora Rabbit. 
Technique: 
Under Ether Anaesthesia the hair on the 
abdomen was cut very short and the abdominal wall 
painted thoroughly with tincture of iodine. The 
abdominal cavity was opened by a mid line incision 
exposing the uterine cornua, and the intestines 
were packed off by gauze soaked in saline. The 
left cornu of the uterus was resected between fine 
catgut ligatures, the lumen was opened up 
throughout the entire length and small pieces of 
endometrium were shaved off with a sharp scalpel. 
A stab wound was then made in the left ovary and a 
small piece of endometrium about 2 sq. M.M. in 
size was buried in the stab wound, which was then 
closed by a fine catgut stitch. A second piece 
of endometrium was then fixed to the peritoneum 
covering the anterior aspect of the pelvic colon 
by a fine catgut stitch. The abdominal wall was 
then closed by two layers of continuous catgut 
sutures - No. 000, 20 day iodised, with a layer of 
interrupted silk worm gut sutures for the skin. 
-GO- 
The rabbit made an uninterrupted recovery 
from the operation but died of coccidiosis on 
the eighteenth day. 
Post Mortem Examination: 
On opening the abdomen no adhesions were 
found and all the abdominal viscera were perfectly 
healthy. There were no adhesions present where 
the left cornu had been resected and the stump was 
healthy and the lumen closed. Examination of the 
left ovary (Fig. I) revealed the presence in it of 
a dark bluish coloured cyst (a) where the 
endometrial grafts had been implanted and 
posteriorly the cyst had burrowed into the 
posterior abdominal wall. The ovary and part of 
the posterior abdominal wall, together with the 
cyst, were removed in one piece for examination. 
Firmly incorporated in the anterior wall of the 
pelvic colon was the second graft (Fig. IV) 
forming a pinkish nodule about the size of a 
pea (a) and considerably larger than the size of 
the original graft. In both cases the original 
catgut ligatures used to fix the grafts in position 
were present and in neither case were there any 
adhesions to adjoining viscera. 
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SPECIMENS. 
Ovary. Macroscopic Examination: Fig. I: 
OvARY ENno METH{AL CYST i., OvaRY (a) 
DrluvITEh CYST (b) 
The ovary was normal in its upper two 
thirds, but growing in the lower pole was a dark 
bluish coloured thin walled cyst. (a) rather larger 
than the ovary - about 1 cm. long and .7 cm across, 
and firmly incorporated in the ovarian tissue. 
Posteriorly the cyst was to some extent 
embedded in the posterior abdominal wall. On the 
anterior surface there was a small thin walled 
daughter cyst about the size of a pin head (b). 
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Microscopic Examination: Figs. II and III: 
The specimen was fixed in alcohol arid 
embedded in paraffin after being passed through 
chloroform. Serial sections were cut tffrough the 
whole specimen and every fifth section was stained, 
mounted, and examined in order that no part should 
be missed. 
Fig. II. Endometrial Graft in Ovary 
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Fig. III. Endometrial GrLAft in Ovary 
High Power. 
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In the ovary can be seen a multilocular cyst 
adenoma growing from the endometrial graft and 
which appears to have burrowed into the ovarian 
tissue by which it is now practically surrounded. 
The cyst cavities are lined by epithelium varying 
from the low cuboidal to the high columnar type in 
varying stages of cellular activity. The lining 
epithelium is most active on the papilliferous 
buds (a) where the subjacent stroma is most 
plentiful and cellular, in contrast to the lining 
cyst wall (b) where there is little stroma and the 
epithelium is of the low cuboidal type. The outer 
capsule of the cyst is thin and composed of 
compressed fibrous and muscular tissue, partly 
derived from the stroma of the endometrfal graft 
and partly from the compressed ovarian tissue (c). 
There is no basement membrane and the nuclei are 
large and deeply placed,while here and there cilia 
can be made out. The stroma consists of loose 
reticular tissue containing many spindle cells, 
blood vessels and lymphatics, and here and there 
collections of round cells. Beneath the epithelium 
is a rather more compact layer forming a sub 
mucosa (d). In the cyst cavity can be seen a mass 
of fibrins containing red blood cells, polymorphs 
and phagocytic cells (e). Adjoining the cyst the 
ovarian tissue is perfectly normal and healthy, and 
many primordial follicles and corpora lutea are 
present (f). It is interesting to note that 
there is no siggi of any infiltration of the 
adjoining tissue by the endornetrium and it appears 
to form a non invasive implantation cyst. 
PELVIC COLON. 




FnooraErN,A L `RA Fr (d) 
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OR PELN,C COLON 
Firmly incorporated in the wall of the 
pelvic colon was the second graft forming a nodule 
about the size of a pea and pink in colour in 
contrast to the whiteness of the colon wall (a). 
At the junction of the graft and the wall of the 
colon numerous small blood vessels could be seen 
forming an adventitious blood supply, and the 
graft appeared to have become covered by peritoneum. 
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Microscopic Examination Figs \% VI and. VII: 
Fig. V. Endometrial Graft on Pelvic Colon 
, 
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Fig. VII. Endometrial Graft on Pelvic Colon. 
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Serial sections of the graft on the peritoneal 
surface of the pelvic colon show that it also has 
formed a multilocular cyst adenoma. As in the 
case of the ovarian graft the lining of the cyst 
cavities varies from low cuboidal to high columnar 
epithelium and the cells have the same 
characteristics. Supporting the epithelium is a 
thick layer of stroma in varying stages of 
cellular activity, growth being most active in the 
papilliferous buds (Fig. VI (a), the same being 
found in the case of the epithelium. Unlike the 
ovarian graft there is no exudate in the cyst 
cavities and none was found throughout the serial 
sections. Completely enveloping the graft can 
be seen a capsule (Fig. VI (b) ) of very loose 
reticular tissue apparently developed from the sub 
serous layer of the wall of the pelvic colon over 
which is the serosal layer continuous with that of 
the colon. As in the ovarian graft there is no 
evidence of any invasive tendency, the muscular 
layers of the colon being intact. 
Fig. VII shows the growing edge of the 
graft with two small islets of endometrium (aa) 
surrounded by a large area of loose connective 
tissue, fine blood vessels and lymphatics 
apparently developing from the sub serosa. 
Surrounding the islets of endometrium are large 
numbers of polymorphs but no phagocytic cells can 
be seen. It is remarkable that the graft should 
provoke such an extensive reaction in the sub 
serosa in view of the fact that the adjoining 
tissues apparently make little attempt to limit the 
growth of the foreign element in their midst. 
This experiment has confirmed some part 
of Jacobson's work and has shown that pieces of 
endometrium when transplanted to the interior of 
the ovary or to the peritoneal surface of the 
-35- 
colon will continue to exhibit active growth, and 
that such growth tends to produce multilocular 
cyst adenomata. 
It was considered that further 
experiments were necessary before this could be 
accepted as a certain fact, and it was decided to 
perform experiments in order to observe, step by 
step, the made of growth of these endometrial 
grafts and the changes leading up to cyst 
production. With this in view it was decided to 
perform autogenous transplantation of endometrium 
in a series of rabbits and to examine them 
subsequently at intervals of three, six and nine 
days. If successful then growth over much longer 
periods could also be studied. 
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EXPEKIMENT NO. II. 
For this experiment an almost fully grown 
female rabbit of unknown species was ùsed. The 
same technique as in Experiment No. I was adopted 
and care was taken that the field of operation 
should not be in any way contaminated by antiseptics, 
as it was thought that such contamination might in 
some unknown way influence the growth of the grafts. 
The right cornu of the uterus was resected, opened 
up along its entire length and the endometrium, 
which was rather thin and scanty, shaved off with a 
sharp scalpel. This was divided into eight pieces 
which were placed without any artificial fixation in 
various parts of the pelvic cavity. Three pieces 
were placed on the anterior surface of the left 
uterine cornu, two on the posterior pelvic wall, 
and three were scattered in the pelvic cavity. 
Three days later the animal was killed and a post 
mortem examination was made. 
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Post Mortem Examination: 
On opening the peritoneal cavity there 
was little evidence of the previous operation and 
there were no adhesions. All eight pieces of 
endometrium were found fairly easily. Two were 
found on the anterior surface of the left meso- 
salpinx, two were adherent to the anterior abdominal 
wall close to the scar, a position to which they had 
presumably fallen when the rabbit resumed its normal 
posture, one was adherent to the posterior abdominal 
wall, one was lying free in the recto vaginal space, 
and two were adherent to the peritoneal surface of 
the pelvic colon. To one of the grafts on the 
pelvic colon a loop of small intestine had become 
adherent. It was noted that although seven'of the 
eight grafts had become adherent to the structures 
mentioned and had apparently established themselves 
in this short time, yet there appeared to be no 
tendency, except in one case, for adjoining 
structures to become adherent to the graft. 
Macroscopic Aopearances: 
All the grafts had become smoother and 
more rounded in appearance than when inserted frnd 
the original irregular shape had given place to a 
more rounded or oval outline. With the exception 
of the loose graft lying in the recto vaginal space 
they were deep red in colour and very congested, 
rather like small pieces of organised blood clot. 
They appeared to be rather larger in size than when 
they were inserted, and on the adjacent surfaces of 
the viscera to which they had become adherent 
numerous small blood vessels could be seen, due 
either to local irritation from the presence of 
the grafts, or to an attempt on the part of the 
adjoining tissues to form an adventitious blood 
supply for the new tissues. The loose graft was 
quite pale in colour, was also smooth in outline 
but had lost the glistening appearance of the 
original endometrium. 
-39- 
The changes that have taken place in 
the endometrial graft are rather striking and can 
be compared side by side with the endometrium in 
the normal uterus, the left uterine cornu having 
been left intact at the operation, as seen in the 
upper part of the section. (Fig. VIII -a) The 
deep red colour of the graft is explained by the 
presence of a large amount of blood pigment (b) 
in the stroma. Presumably there has been some 
disintegration of the fine vessels in the stroma 
with diapedesis of red corpuscles into the stroma 
itself. The subsequent breaking down of these 
red blood corpuscles accounts for the presence of 
the blood pigment. The normal glandular acini in 
the lining columnar epithelium have disappeared 
almost entirely, there are no tubular glands present 
and what columnar epithelium remains has changed 
to a low cuboidal type covering the outer surface 
of the graft. In the lower corner (Figs. VIII and 
IX - c) is an area of fairly normal and active 
endometrium showing a more typically glandular 
appearance, but here also the stroma shows 
engorgement with blood or blood pigment, though in 
a lesser degree. The whole graft has become 
anchored to the mesosalpinx by a layer of fibrins 
of varying thickness. (Fig. IX - d) 
A most interesting phenomenon - shown 
rather better in Fig. XIII can be seen in the 
connective tissue of the adjoining broad ligament. 
Here the connective tissue cells appear to have 
undergone a stroma like reaction, presumably as the 
result of some stimulus from the adjoining 
graft. (Fig. IX - e). The connective tissue cells 
have assumed an almost embryonic form, being 
irregular in shape, with branding protoplasmic 
processes, and the whole area has become highly 
cellular. This reaction would appear to be 
similar to the formation of the "cytogenous mantle" 
around the islet of epithelium seen in cases of 
diffuse adenomyoma of the uterine wall in the 
human female. 
Microscopic Appearances: 
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Endometrial Graft on abdominal wall: 
Figs. X, XI, XII and XIII. 
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In the case of this graft the microscopic 
appearances are practically the sanie. The whole 
stroma shows engorgement with blood and blood 
pigment, the tubular glands have almost entirely 
disappeared from the epithelial portion, and the 
columnar epithelium has, in the short space of three 
days, grown over the entire outer surface of the 
graft. In one small area at the upper part of the 
graft, the epithelium is of the tall columnar type 
and a few tubular glands are present (Fig. XI a),but 
over the major portion of the surface it is low and 
cuboidal. 
The disintegration of blood in these grafts at 
an early stage is probably merely due to a tendency 
to necrosis in the stroma following upon the 
isolation of the graft, and occurs before the new 
blood supply is established. 
Two very interesting phenomena are to be seen 
in this section and to a lesser extent in some of 
the other sections. A well marked effusion of 
blood can be seen in the sub peritoneal fatty tissue 
of the abdominal wall in the area to which the graft 
has become anchored (Figs. X and XI -b), but such an 
effusion is only present in the immediate vicinity 
of the graft. This suggests an ability on the part 
,5 
of the endometrium to stimulate effusion of blood 
in tissues to which it is adjacent, not only in its 
normal site in the uterus but in other tissues also. 
Possibly this effusion is in some way analagous to 
the menstrual phenomenon or, in the case of rabbits, 
to oestrus. 
The second very interesting observation is the 
propensity shown by the columnar epithelium of the 
grafts to migrate Onto the adjoining peritoneal 
surfaces. (Figs. XII and XIII -c) Here we see the 
very scanty endothelium of the peritoneum replaced 
by a layer of rapidly growing columnar epithelium 
which has spread to the peritoneum from the 
epithelial covering of the graft, displacing the 
serosal endothelium, and we shall see that in all 
cases where these endometrial grafts are implanted 
or implant themselves there is a marked tendency for 
the columnar epithelium to migrate on to adjoining 
surfaces. Moreover, we can see (Figs.XII dC XIII -d) 
the scanty connective tissue cells of the sub - 
peritoneal layer taking on a stroma like form, 
apparently in response to some stimulus from the 
migrated epithelium. This phenomenon, again, would 
appear to be similar to the formation of the 
"cytogenous mantle" in diffuse adenomyoma as found 
in the human female. 
-.6- 
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The manner in which the columnar epithelium 
from the endometrial grafts tends to spread rapidly 
in a thin layer over all adjoining surfaces is exactly 
,similar to the observations of Ebeling and Fische37) 
They grew endometrium in tissue culture and noticed 
that the columnar epithelium invariably spread in a 
thin film over the surface of the medium. No such 
spread was observed in the case of the stroma cells. 
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The same changes are seen in this graft as in 
those that had become attached to the viscera. In 
the central portion there has been disintegration of 
the red blood corpuscles, with deposition of blood 
pigment (Fig. XIV -a) and though there is no actual 
necrosis in the stroma, the connective tissue in the 
stroma has become homogeneous and cell definition 
has been lost completely. The periphery is 
completely covered by rapidly growing columnar 
epithelium (b) and in the areas of apparently rapid 
growth this epithelium assumes the low columnar 
appearance, quite unlike the normal tall columnar 
cells. The tubular glands in all these grafts show 
a tendency to disappear at an early stage and in 
this section they have disappeared almost entirely. 
In the upper and lower areas a few degenerating 
tubular glands can be seen (c) near the periphery, 
but very much smaller and more ill defined than in 
the normal endometriun. 
EXPERIMENT NO. III. 
The object of this experiment was to 
study the behaviour of the endometrial grafts when 
allowed to continue growth over a slightly longer 
period, namely, six days instead of three as in 
the previous experiment. It was also thought 
that some observations might at the same time be 
made with regard to the effect of the site on the 
growth of the grafts, and that growth in a 
vascular site might be compared. with that in an 
avascular one. 
A half grown Angora rabbit was used. 
Using the same technique as in the previous 
experiments the left cornu of the uterus was 
resected, opened along its whole length and the 
endometrium was shaved off. One piece was 
stitched by a single catgut ligature to the 
peritoneal surface of the anterior abdominal 
wall for comparison with the previous experiment, 
and a second piece was buried in a stab wound on 
the anterior surface of the right lobe of the 
liver, when it was retained in position by two 
catgut ligatures closing the aperture. The animal 
made a complete recovery and was killed on the 
sixth day. 
Post Mortem Examination: 
On opening the peritoneal cavity there 
were a few fine adhesions found between the small 
intestine and upper part of the wound. The graft 
on the peritoneal surface of the anterior 
abdominal wall was found quite easily and could be 
identified by the retaining catgut ligature. It 
formed a small red rounded nodule, rather smaller 
than when inserted, firmly adherent to the 
peritoneal surface. It was not such a deep red 
colour as the graft in Experiment II, though much 
darker in appearance than when originally fixed 
in position. Examination of the liver revealed 
a pale area surrounding the original stab wound, 
and on section being made into this area a small 
pinkish islet of tissue was revealed - apparently 
the endometrial graft, firmly incorporated with 
the adjoining liver ,tissue. Both grafts, with 
the adjacent tissue, were excised, hardened in 
5% formalin and were embeded in paraffin after 
being passed through spirit and chloroform, as in 
the other éxperiment. 
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Endometrial graft in Liver: 
Microscopic examination of this area of 
the liver at once reveals the presence of 
endometrium in a state of very active regeneration 
and growth. A small area is seen growing on the 
surface of the liver, not very actively,(Fig.15 
but deeper down and almost surrounded by liver 
tissue in an area of endometrium showing high 
cellular activity. Here the columnar epithelium 
has in some areas reverted to the normal high 
columnar type and growth has been sufficiently 
active to produce both tubular downgrowths and 
papilliferous buds 15 and 16 ). This 
growth is most active in the, centre of the graft 
as compared with the periphery where both stroma 
and epithelium are faintly staining and apparently 
surviving with difficulty. Throughout the section 
failure of the stroma cells to regenerate as 
compared with the epithelium is very noticeable, 
the stroma cells showing cloudy swelling, 
fragmentation and in areas becoming homogeneous. 
At the limiting edges of the graft can be seen the 
same tendency for the columnar epithelium to grow 
over the external surface as was seen in 
Experiments I and II. Again in one arca can be 
seen early cyst formation (Fig. 16 - a 
-51- 
Between the graft and the liver is a 
fairly sharp line of demarcation. The adjoining 
liver tissue has to a certain extent undergone 
develilisation and degeneration from the trauma 
of the incision, the cells being large, vacuolated 
and faintly staining (Fig. 16 - b ) . A definite 
capsule is already beginning to form between the 
graft and liver tissue and consisting of condensed 
fibroblasts formed from the graft and not from the 
liver tissue (Fig. 16 - c ), though the fine 
fibrous septae between the liver lobules appear 
to contribute in some degree, and these are 
thickened in the area adjoining the graft. Over 
the peritoneal surface of the graft is a well 
defined fibrous deposit. 
;; 
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Fig. XV. Endometrial Graft in Liver 
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Graft on abdominal wall. 
Microscopic Examination: 
The changes seen in this section are 
somewhat similar to those found in Experiment II, 
but both retrogressive and regenerative changes 
in the graft have progressed rather further in the 
additional three days. There has been the same 
deposition of blood pigment in the stroma but this 
has been to some extent absorbed and the depth of 
discolouration by the pigment is decidedly less 
marked (Fig. 19 - a ). Towards the centre of the 
graft areas of hyaline degeneration can be seen 
(Figs. 19 -b and 20 -b ), but at the periphery 
regeneration in the columnar epithelium is now 
well established (Figs. 19 -c & 20 -c) and numerous 
tubular downgrowths from the columnar epithelium 
can be seen at an early stage of acinus formation. 
The epithelium though still mainly of low and 
cuboidal is beginning to show increased activity 
and in places is approaching the high columnar 
type (Fig. 20 -d ). At the junction of the graft 
and the peritoneum numerous small adventitious 
blood vessels may be seen permeating the edge of 
the graft (Fig. 19 - e ) . 
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EXPERIMENT NO. IV. 
For this experiment a medium sized 
rabbit of unknown age and species was used. 
The abdomen was opened in the middle line 
and all the viscera appeared healthy. About 3 cm. 
of the left uterine cornu were resected, the 
cavity laid open and the endometrium stripped off 
and divided into ten small pieces. These were 
distributed as follows:- - 
(a) One piece was fixed by a fine catgut 
ligature to the anterior rectal wall and the 
posterior vaginal wall and anterior surface of the 
rectum were brought together above it by fine 
catgut stitches. 
(b) A portion of the anterior surface of the 
right uterine cornu was roughened and one piece of 
endometrium was placed on this area and retained 
in position by bringing up the mesosalpinx and 
stitching it to the upper surface of the cornu. 
(c) A small piece was stitched to the 
anterior surface of the right ovary by a single 
catgut ligature. 
(d) Eight small pieces were scattered loose 
in the pelvic cavity. 
The abdomen was closed and the animal 
made an uninterrupted recovery. It was killed on 
the ninth day. 
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Post Mortem Examination: 
The abdomen was opened and the original 
scar found to be well healed. The stump of the 
left cornu was adherent to the middle of the 
pelvic colon but there were no other obvious 
adhesions and all the viscera appeared healthy. 
The right ovary was rather dark 
coloured and bluish in appearance and slightly 
enlarged. It was irregular in outline and 
appeared to be multi cystic but the actual glaft 
could not be distinguished. It was removed for 
examination. The anterior rectal and posterior 
vaginal walls were adherent and between them a 
small reddish nodule - apparently the graft - 
could be seen. No si gm was found of the graft 
on the right uterine cornu. A careful search 
was made in the peritoneal cavity for the loose 
grafts. A small bright red nodule about the 
size of a large pin head was found adherent to 
the posterior pelvic wall just behind the right 
uterine cornu (Fig. 21 ). Two other purple 
coloured nodules were found adherent to the 
anterior surface of the pelvic colon and about 
one inch apart. To the upper nodule a loop of 
small intestine was adherent (Fig. 22 ), 
No other grafts could be found; those isolated 
were removed, fixed and embedded. 
EXPERIMENT IV. 
FIG. XXI. Endometrial - .graft on posterior . 
abdominal wall. 
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FIG. XXII Endometrial graft on pelvic colon 
with adherent small intestine. 
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Microscopic Examination: Figs. 2l. 
Graft on posterior abdominal wall (Fig. 2lß. p. 62) 
Microscopic examination of the graft 
after a period of growth of nine days shows the 
same degenerative and reparative processes 
observed in Experiments II and III, with marked 
advance in the regenerative process. In this 
section (Fig. 2J.. - a) blood pigment is still 
present in certain areas of the stroma, but in 
rather more than half the graft it has been 
absorbed by phagocytic cells. In the lower part 
of the graft (Fig. 24 -a) the proliferating 
connective tissue cells can be seen invading the 
area permeated by blood pigment, the latter being 
reduced to a number of small islets of a deeper 
hue. In one area (Fig. 24 -b) there is well 
marked hyaline degeneration, with lóss of cell 
definition and adjoining this several fissures have 
appeared in the degenerated stroma (Fig. 2). -c) , 
due probably to the tension exerted by newly formed 
fibrous tissue around it. At the point where 
these fissures reach the surface of the graft thore 
is an immediate tendency for the surface columnar 
epithelium to'line both edges of the fissure and 
to brow dovvm along its whole length, thus invading 
the stroma, a process ::-ell seen in this section 
(Fig. 21. -d). This phenomenon is seen in other 
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sections of grafts examined about the ninth day 
and it would appear to be one of the ways by which 
the stroma becomes invaded by the epithelial 
elements, with subsequent cyst formation. At one 
area invasion of the stroma by tubular downgrowths 
of epithelium can also be seen (Fig. 21 -e) at a 
more advanced stage than in Experiment III. 
The columnar epithelium covers the whole 
outer surface of the graft and is now quite firmly 
established, the cells having reverted to the 
normal tall columnar type, being close together 
and having deeply staining nuclei. As already 
stated at one point deep invasion of the stroma 
by a tubular downgrowth has occurred (Fig. 24 -e) 
At the point of anchorage of the graft to the 
par fetal peritoneum the sub peritoneal layer is 
seen to be considerably thickened (Fig. 24 -f) 
in exactly the same way that was observed in 
Experiment II, and apparently in response to some 
stimulus from the presence of the endometrium. 
The connective tissue cells here also have assumed 
the embryonic form so typical of stroma and 
deciduäl cells, a process comparable to the 
formation of the cytogenous mantle around islets 
of endometrium in cases of diffuse adenomyoma of 
the uterine wall. 
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Endometrial graft on pelvic colon: Fig. 25.p.62. 
Here we see a very similar picture though in 
a slightly more advanced. stage. In the process 
of fixation much of the epithelium has unfortu- 
nately been removed, but sufficient remains to 
indicate the extent of its growth. Practically 
all the blood pigment has been absorbed and the 
areas of degeneration have been permeated by a 
finely cellular stroma (Fig. 25 - a ). The 
graft has become firmly anchored to the sub serous 
coat of pelvic colon (Fig. 25 - b ), and the 
pedicle is becoming invaded by numerous small 
vessels and lymphatics. The columnar epithelium 
is well defined and deeply staining and at one 
point has invaded the centre of the graft 
(Fig. 25 - c ) This invasion appears to have 
occurred along a mechanically formed fissure as in 
the previous section, and does not appear to be 
due to a normal tubular downgrowth. In the centr 
of the graft this epithelial invasion has given 
rise to the earliest stage 6f cyst fórmation. It 
is intel °esting to observe that although the 
epithelium, after regenerating and regaining its 
activity, immédia.tely invades the stroma of the 
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. Endometrial. graft. .on. posterior 
abdominal wall. 
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Endometrial graft in ovary: Fige. 26 and 27. ó. 6k. 
In this instance the endometriuin was placed 
in a stab wound in the ovary and was not fixed 
merely on the surface. The graft (Fig. 26 - a ) 
can be seen as a fairly large area of endometrium 
adjoining and incorporated with normal ovarian 
tissue (Fig. 26 - b ), which it makes no attempt 
to infiltrate. Both the ovary and graft have 
become covered by a fibrinous deposit, probably 
replacing the blood clot which formed as a result 
of the stab wound (Figs 26 & 27 -c). Both 
stroma and epithelium show active gro:°rth, the 
latter reverting to the normal -tall columnar type 
and lining completely the surface of the graft. 
It addition, it has begun to grow over the deep 
surface of the fibrinous deposit (Figs. 26 & 27 -c) 
thus commencing a definite cyst formation 
(Fig.: 27 - d ) and demonstrating yet 
another way by which cyst formation may be 
initiated. Absorption of the effused blood 
pigment is fairly complete and, as in the other 
specimens in this experiment, renewed activity on 
the part of the columnar epithelium is shown by 
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Before proceeding further it would be 
advisable perhaps to recapitulate the results of 
these four experiments, and to make some observa- 
tions on the various stages of growth and tissue 
reactions in this transpiantal endometrium. 
Firstly, the experiments fully confirm 
2i 
Jacobson's findings, and also those of Bauer and 
Ebeling (37) and other experimentors who have been 
working on this same subject since my early results 
were first published. Jacobson(3showed that a 
fragment of endometrium experimentally transplanted 
in the same animal would continue to exhibit active 
growth. He was content, however, merely to 
establish this fact, for he was working in conjunc- 
tion with Sampson and merely wished, if possible, to 
substantiate Sampson's theory; he made no investi- 
gation of the mode of growth nor of the factors 
influencing this. Consequently I intend to 
summarise briefly the various early stages of growth 
in this trânsplantal endometrium, leading up to the 
fully formed endometrial cyst, and to show what 
factors influence this growth and the influence 
exerted by the transplantai endometrium on adjacent 
tissues. 
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The phases through which the transplantai 
endometrium passes appear to be as follows: - 
Following its isolation from the uterine 
cavity the graft tends to become rounded in shape 
and both the epithelium and stroma undergo retro- 
gressive changes as a result of this sudden cutting 
off of the blood supply. The stroma undergoes a 
certain degree of hyaline degeneration and in certain 
areas actual necrosis may occur. With this there 
is breaking down of the capillary walls allowing of 
a diapedesis of blood corpuscles into the interstices 
between the stroma cells followed by breaking down 
of the corpuscles and deposition of red blood 
pigment throughout the stroma. Accompanying these 
early degenerative changes in the stroma is a 
concomitant loss of vitality in the columnar 
epithelium on the surface of the graft. The outer 
surface becomes smooth and rounded, the tubular 
glands practically disappear and the tall columnar 
cells degenerate into the low columnar variety,which 
during the first few days can be seen in an 
attenuated state here and there on the surface of 
the graft. These retrogressive changes appear to 
occupy between two and three days; if the graft 
survives then regeneration begins about the third 
day. 
7 
This early period of degeneration in the 
graft is, in most cases, quickly followed by a 
process of repair. About the third day there can 
be seen active proliferation among the islets of 
surviving stroma cells amd commencing invasion by 
the new cells of those areas which have undergone 
hyaline degeneration, while at the same time removal 
of the deposited blood pigment by active phagocy- 
tosis commences. Also from the third day onwards, 
growth of the epithelium, now reduced to a few 
patches of low cuboidal cells on the surface, 
recommences, and in these grafts that are not buried 
beneath the surface but are more or less free in the 
peritoneal cavity the rejuvenated epithelium grows 
rapidly over the entire outer surface, possibly as 
a protective envelope. Once the surface is covered, 
growth in the epithelial cells tends to crowd them 
together and by the sixth day we see them returning 
to the normal high columnar type and at the same time 
commencing to dip down into the stroma to form acini. 
By the ninth day regeneration is almost complete,the 
graft can maintain itself, and its growth as a new 
and independent structure is assured. 
Several other very interesting phenomena 
were observed. In every case when the graft 
survived,cyst formation sooner or later resulted,the 
end result being the formation of a multilocular 
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cyst adenoma. Close observation revealed several 
ways in which these cysts originated. Firstly, and 
rarely, the deep extremity of a tubular gland may 
be cut off from the surface in the early degenera- 
tive processes and later, when active growth 
recommences this forms a small cystic cavity, which, 
as we shall see, grows in size along with increase 
in size of the graft (Experiment III - Fig. 16 ). 
Secondly, the epithelium on the surface of a loose 
graft tends after the sixth day to dip down into the 
stroma forming tubular downgrowths which may become 
the starting point in the formation of a cyst cavity. 
This process is aided by the appearance of fissures 
in the stroma, which form as the result of degenera- 
tion in part of the graft and contraction of the 
newly formed fibrous tissue in the regenerated 
portions. The columnar epithelium, whose function 
it appears to be to cover the entire outer surface 
of the graft, immediately grows down this gap and 
so produces a long epithelial down growth into the 
centre of the stroma which later produces one or 
more cyst cavities. This process is beautifully 
illustrated in Experiment IV - Figs. 24 and 25 
Thirdly, in a buried, or partially buried, graft the 
outer surface of the graft becomes covered over by 
a layer of fibrin. The inner surface of this 
fibrinous layer is soon lined by columnar epithelium 
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and a cyst cavity results, formed on one side by 
the graft and on the other by a wall of organised 
fibrin, the whole being lined by columnar 
epithelium. This process is well illustrated by 
the cyst in the ovarian graft in Experiment IV. 
From about the tenth day onwards, as the graft 
increases in size, these cyst cavities multiply 
and grow till in a few weeks time we find a typical 
multilocular cyst adenoma as seen in Experiment I. 
Another interesting observation, and one 
that may throw some light On abnormal endometrial 
growth in the human female, is the ability of the 
columnar epithelium to exhibit much more active and 
varied growth than the stroma. There is, as we 
have seen in several of these experiments, a 
tendency for the columnar epithelium once it has 
regained its activity, to overflow, as it were, 
from the graft into adjoining serosal surfaces and 
in so doing to displace the serosal epithelium 
(Experiment II). There is no such tendency for 
migration shown by the stroma, which appears always 
to remain in the original site. An observation of 
importance is the reaction produced by this 
migratory epithelium on the subjacent connective 
tissue cells (Experiment II - Fig. 13 )which 
can be seen changing from the normal connective 
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tissue type to an embryonic type similar in many 
respects to the normal stroma or decidual cell. This 
would show that the uterine -columnar epithelium has 
an inherent capacity for influencing the connective 
tissue cells in its vicinity, such influence being 
the production of a cushion for itself in the form 
of a soft spongy stroma. Obviously the epithelium 
may migrate without any migration of the stroma,but 
when this occurs the migratory epithelium quickly 
exerts its influence on the subjacent connective 
tissue in order to produce a new stroma, very 
similar to that found normally in the uterine cavity. 
It would tend to show that the epithelium migrates 
much more readily than the stroma, if indeed the 
stroma migrates at all, and that this migratory 
epithelium has the power to create a new stroma for 
itself from the connective tissue in its vicinity. 
This strongly suggests that in diffuse adenomyoma 
of the uterine wall, as found in the human female, 
the cytogenous mantle of stroma like cells around the 
islets of endometrium may not be formed of migrated 
stroma, but is formed from the connective tissue 
cells in the uterine wall as the result of an 
influence exerted by the wandering columnar 
epithelium. 
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In this series of experiments only one, 
Experiment III, was performed in order to demonstrate 
the influence of environment on the growth of the 
grafts. In this experiment one graft was placed in 
the liver - one of the most vascular organs in the 
body, and a similar graft was fixed to the peritoneal 
aspect of the abdominal wall. The result revealed 
very much more active growth in the graft implanted 
in the vascular area, the difference being so marked 
that there could be no doubt regarding this fact, and 
later experiments, as we shall see, confirm this 
result. It can thus be seen that one of the most 
important factors influencing the growth and activity 
of "ectopic" endometrium is the site or organ on 
which it becomes implanted and that the more vascular 
the point of influence the greater will be the 
chances of survival of the graft, and if it survives, 
the more active will its subsequent growths become. 
It is perhaps unfair to look for signs of 
the continuance of a menstrual process in these 
grafts since .oestrus in the rabbit is hardly compara- 
ble to menstruation in the human being. Experiment 
I, however, does show the presence in the cyst cavity 
of an exudate containing a large quantity of blood 
cells, polymorphs and desquamated epithelium similar 
in all respects to the normal oestrus secretion. As 
(2 
this experiment was performed in the early spring it 
is perhaps permissible to suggest that an oestrus 
cycle occurred shortly after the performance of the 
experiment and that the endometrium in the grafts 
participated. 
That the endometrium tends to exert some 
influence on adjoining tissues is shown both by its 
tendency to promote a decidual or stroma like 
reaction on nearby connective tissue, and also by the 
tendency for effusion of blood to occur in stich areas. 
This is well shown in Experiment II Fig. 11, where 
there is a distinct effusion of blood in the sub - 
peritoneal layer below the graft and to a lesser 
extent in Experiment IV. Exactly the nature of this 
blood effusion we cannot say, but it seems not 
unlikely that it is in some way closely related to 
the oestrus process. 
Lastly,I would like to point out that in 
these experiments, though migration of epithelium on 
to adjoining surfaces may occur, yet no evidence of 
invasion of adjoining tissues by either the epithelium 
or stroma is demonstrable. 
OBSERVATIONS ON THE LENGTH OF LIFE 
OF SIr,IPLE AUTOGENOUS ENDO_:ï=IAL GRAFTS. 
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EXPERIMENT NO. V. March 5th 1925. 
For this experiment a large well 
nourished and healthy white Angora rabbit of 
unknown age was used. Adopting the same technique 
as in the former operations, a mid line incision from 
the symphysis pubis to the xyphic sternum was made. 
The uterine cornua were normal and healthy and there 
was no evidence of recent pregnancy. 
Approximately between 3 cm. and 1. cm. of the 
right uterine cornu were resected in the usual way. 
This was opened along the entire length, the 
endometrium exposed and shaved off, and this was cut 
into pieces of the same size approximately as those 
used in the previous experiments. A stab wound was 
then made in the right lobe of the liver as in 
Experiment No. III, and one piece of endometrium was 
buried in the stab wound and was retained in positio 
by a continuous catgut, suture closing the incision. 
Another piece was stitched in the recto -vaginal 
septum by one catgut stitch passing through the 
anterior rectal wall, graft and posterior vaginal 
wall. In doing this the rectal wall was opened 
accidentally and was closed with continuous through 
and through sutures. Six pieces of endometrium wer 
then scattered in the lower part of the abdominal 
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cavity and the abdomen was closed. 
Ten months later - two hundred and ninety days 
after the operation - the rabbit died. 
Post Mortem Examination. 21st December 1925. 
The abdominal scar was found healthy and 
well healed, but a few fine adhesions were found 
between the small intestine and the scar. A strand 
of omentum was found adherent to the right lobe of 
the liver at the site of the stab wound and this 
appeared to have strangulated the bowel, which was 
distended above and collapsed below the band. 
Examination of the liver revealed a pale 
whitish area at the point where the graft had been 
buried and in the liver substance at this point could 
be seen a small cyst about 1 c.m. in diameter 
showing on both the superior and inferior surfaces. 
(Fig. 28 ) There was no distortion of the 
shape of the liver in this area and the surrounding 
liver tissue appeared nuite healthy. The cyst 
together with adjoining liver tissue was removed, 
fixed, embedded and cut in serial sections. 
After fixation the specimen excised from 
the liver was split open. On incising it a cystic 
cavity was revealed with a septum dividing it into 
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two distinct loouli. In size it was rather more 
than 1 cm. in diameter and was completely filled with 
a softish white pultacious material. The cyst wall 
could be seen quite distinctly separating the cyst in 
front and behind from normal liver tissue. Above 
and below it extended to the peritoneum covering of 
the liver. (Fig. 28 ). 
Examination of the lower abdomen showed all 
the viscera to be healthy. Both ovaries and the 
left uterine cornu were small and healthy and the 
right cornual stump was well healed. Growing on the 
anterior surface of the left cornu of the uterus and 
lightly adherent to the anterior wall of the pelvic 
colon was a small round tumour, pale pink in colour 
and about 3 m.m. in diameters (Fig. 29 ) It was 
very soft in consistence and on closer examination, 
though the walls were not translucent, it appeared 
cystic. This "tumour" along with part of the left 
uterine cornu and the adherent portion of the pelvic 
colon was excised, fixed and embedded for section. 
In the recto -vaginal space and adherent to both 
rectum and vagina was a small multilocular cyst about 
the same size as that found on the uterine cornu but 
with thin translucent walls. It also was excised and 
kept for examination. 
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Macroscopic appearances. 
Endometrial cyst in liver. 
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Microscopic Examination. 
Endometrial Cyst in Liver. Fig. XXX. 
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Here we see a well defined bilocular cyst 
situated near the anterior border of the liver. Itl 
has grown ih size until above and below it has 
reached the peritoneal surface but anteriorly and 
posteriorly normal liver tissue can be seen 
bounding it. There is a complete lining of 
columnar epithelium which varies greatly in type, 
being tall and columnar in those areas where a 
well defined stroma is present, and low and 
cuboidal over large areas of the cyst wall. Both 
stroma and epithelium show more vigorous growth in 
the areas bounded by normal liver tissue, for in 
those parts of the cyst bounded by peritoneum 
stroma is practically absent and the epithelium is 
reduced to a layer of very low cuboidal cells. 
Again this tends to demonstrate the dependence on 
blood supply for growth in ectopic endometrium, and 
a comparison might be made between this tarry 
ovarian cyst where typical endometrium consisting 
of tall columnar epithelium and cellular stroma 
is usually only found at the inner pole where the 
tarry cyst is adherent to the uterus. 
Growing from the septum and the cyst wall, 
several papilliferous buds can be seen projecting 
into the cyst cavities and in the cyst walls there 
are several well defined small daughter cysts. A 
mass of cellular debris may be observed in the cyst 
cavities consisting of homogenous material 
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containing red blood cells, round cells and some 
large phagocytic cells. 
Fig. XXXI. 
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Under high power the cellular portions of 
the cyst wall can be seen to be lined by very tall 
columnar cells with nuclei situated at the base. 
Though there is a suggestion of a basement 
membrane here and there, actually no true basement 
membrane is present. As is shown by Fig. 
the columnar epithelium is in places reduced to 
e very thin and attenuated layer, partly as the 
result of pressure within the cyst and partly on 
account of the avascular subjacent tissue. In 
places- the tall columnar epithelium shows well 
marked cilial projections. The stroma varies 
considerably. In all active portions of the cyst 
wall it is moderately cellular but is never present 
in any great thickness. In the portions of cyst 
wall that are thin and are not supported by liver 
tissue the stroma has in places disappeared, or has 
become reduced to a layer one cell thick. The 
remainder of the cyst wall, apart from the 
epithelium and stroma, consists of unstriped muscle 
fibres, fibrous tissue, blood vessels and 
lymphatics, though in the very thin portions 
fibrous tissue only is present. In the two 
portions adjoining the liver tissue the capsule is 
strengthened by some connective tissue derived from 
the connective tissue septae between the liver 
lobules. 
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Endometrial Graft on Uterine Cornu. Figs 
XXXIII & 
XXXIV 
Fig. 33 shows a section taken 
through the uterine cornu(b)with the endometrial 
cyst 
(a) 
on its anterior surface, and below can be 
seen the adherent pelvic colon. 
(c) 
It is rather 
different in type from the previous cyst in the 
liver, being much smaller in size, and having a 
thicker and more cellular cyst wall. At first 
sight it appears unilocular but closer observation 
reveals a small loculus with relatively thick walls 
and a very small cyst cavity just above the main 
cyst. (d) 
Under higher power Figs 31+ and 36 
the cyst can be seen to be lined by tall coluAnar 
epithelium with basally placed nuclei; in places 
cilia can be distinguished and many papilliferous 
buds project into the cyst cavity. The stroma, 
unlike that in the liver graft, is very thick and 
highly cellular throughout and shows a few gland 
tubules. In the deeper part it is composed of 
spindle cells connected together by a fine 
reticulum with unstriped muscle and vascular 
connective tissue beyond, the whole being 
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FIG. XXXV. Endometrium from normal uterine cavity 
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Figs. 35 and 36 are shown side 
by side, the former being a high power micro 
photograph of the normal eridornetrium in the same 
-rabbit, and the latter the "altered endoraetrium" 
irí the cyst wall. As can readily be seen the 
epithelium lining the cyst has become very 
irregular and shows many small branching processes.' 
The epithelium is still limited to a single layer, 
the nuclei are still situated basally and there is 
no irregular mitosis though the appearance is not 
unlike that seen in a papilliferous ovarian cyst. 
Unlike the cyst in the liver there is no evidence 
of any secretion or desquamation into the cyst 
cavity. 
This experiment tends to show that 
transplanted endometrium will continue to grow for 
a very long time, perhaps indefinitely during the 
life of the animal. It also confirms the previous 
observation that the rate and extent of growth is 
dependent on the blood supply at the point of 
implant, for again we find much more active growths 
in the graft in the highly vascular liver tissue 
than in the one on the comparatively avascular 
anterior surface of the uterus. The reason for 
the great difference in the type of growth in these 
two grafts forms an interesting speculation. In 
all probability a poorer blood supply in the case 
_85_ 
of the second graft has resulted in slower growth, 
but this slow growth has allowed more time for the 
cellular elements to become established. A 
restricted blood supply has resulted in a lessened 
secretion into the cyst cavity and so has prevented 
the occurrence of pressure atrophy that is so 
apparent in the cyst implanted in the liver. 
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EXPERIMENT NO. VI. 
The longest period over which I have 
been able to observe growth in these endometrial 
grafts is 760 days, rather more than two years. 
A large Angora rabbit of unknown age was 
used for the çxperiment. Under ether anaesthesia, 
and using the same technique as in the previous 
experiments, the abdomen was opened by a mid line 
incision about five inches long. All the 
abdominal viscera were healthy and the uterine 
cornua were slightly larger and thicker than 
normal, suggesting that the animal had recently 
been pregnant. 
Approximately cms of the inner end of 
the right uterine cornu were excised. This was 
opened up and the endometrium was shaved off. A 
stab wound was made in each ovary and into these 
was inserted a small piece of endometrium; in 
each ovary the graft was secured by catgut liga- 
tures and the site of the incision was covered ove 
by peritoneum. A portion of the anterior surface 
of the left uterine cornu was scarified and to thi 
area a third piece of endometrium was attached by 
catgut ligature. 
The animal made a good recovery and 
lived for over two years. At the end of this 
-o¡ 
time it had become very decrepit, apparently from 
old age, so was killed 760 days after this 
operation. 
Post Mortem Examination: 
The abdominal cavity and viscera 
appeared healthy and there were very few adhesions 
present. A hydrosalpinx had formed in the 
occluded end of the right cornu, but there was no 
sign of the graft which had been fixed to the left 
cornu. 
Examination of the left ovary,which 
appeared rather small and atrophic, revealed a 
small blackish cyst about the size of a small pea 
in the ovarian substance and projecting slightly 
from the surface. The right ovary was very 
similar in appearance and at the lower pole could 
be seen a small blackish cyst very similar to that 
seen in the left ovary. There were no adhesions 
to the ovaries and a careful examination of all 
the pelvic organs and lower abdomen failed to 
reveal any sign of ,t-,ny further implants. Both 
ovaries were excised, fixed in formalin and 
embedded in paraffin for serial sections. 
-58 
Microscopic Examination: 
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The low power shows a section through 
the whole length of the ovary. About the middle 
a small endometrial cyst can be by 
fairly active endometrium. The ovary contains two 
follicular retention cysts but no graafian follicles 
or corpora lutea can be seem and the ovarian tissue 
is obviously atrophic and similar to the post 
menopausal ovary of the human female. 
FIG, XXXVIII. 
High Power. 
krf OeHIC Ovq RIgN 
TISSuú 
EN Oo METRIAI CRAFT 





Under high power the islet of endometrium 
can be distinguished quite easily. It can be seen 
to contain two small cystic cavities lined by 
columnar epithelium surrounded by a wide area of. 
stroma. Both epithelium and stroma tend to be 
atrophic and show much less cellular activity than 
in the previous experiments. The surrounding 
ovarian tissue is also very atrophic and its 
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In the left ovary the endometrial graft 
is much larger and can be seen occupying the 
centrecf the ovary. It contains two small cyst 
cavities and a relatively large area of stroma 
which is clearly defined from the ovarian tissue. 
The ovarian tissue appears inactive and contains 
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Under high power a persistance of the 
endometrial type of cell can be seen in the 
graft. The cyst cavities pre lined by 
epithelium which tends to assume the low cuboidal 
type - in all probability a retrogressive change 
due to atrophy in the ovary - but the stroma is 
still quite cellular and is easily distinguishable 
as such. 
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Before proceeding further with these 
experiments it is perhaps advisable briefly to 
summarise the main results that have been 
obtained. 
It has been shown very definitely that 
in the case of the rabbit autogenous endometrial 
transplants will, in all cases, establish them- 
selves in the new site and there continue to 
exhibit active growth. This growth in all cases 
is in the nature of cyst production, the resultant 
cyst being always a multilocular cyst adenoma. 
The type of growth of both the columnar epithelium 
and the stroma may vary between wide limits 
depending on such factors as the site of implan- 
tation, the vascularity of the area in which it is 
embedded and the length of time during which the 
implants are allowed to grow, and it would appear 
that once this transplanted endometrium has 
attained to independent growth, it will continue 
to grow throughout the lifetime of the host. The 
extreme difficulty of keeping rabbits alive for 
very long periods has prevented observation over a 
longer period than two years, but Experiment No.VI 
shows that the graft will maintain independent 
growth throughout the life of the host and that, 
with increasing age of the animal, they will 
93- 
undergo the retrogressive senile changes associated 
with the normal reproductive tract. 
Though multilocular cyst adenomata have 
been produced it cannot be said that these "tumours" 
resemble in any marked way any of the types of 
"adenomyoma" or "endometrioma" as found in the 
human female. In both the uterine and extra 
uterine varieties in the human female, whether 
diffuse or nodular, the endometrial like growths 
are never in the nature of isolated cysts. There 
is always some degree of,non malignant permeation 
by this endometrial like tissue to which the term 
"endometriosis" has been aptly applied, and though 
all these experiments demonstrate the ability of 
" ectopic" endometrium to continue active growth, 
they do not reproduce this feature of permeation 
of the adjoining tissues so typical of 
"endometriosis ". 
It was thought that by variation Of 
other factors in the experiments it might be 
possible to produce in the rabbit this feature of 
permeation, and with this in view the following 
further experiments were undertaken. 
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EXPERIMENT NO. VII. 
An almost full grown female rabbit of 
unknown species was used for this experiment. 
Under ether anaesthesia a mid line 
incision about 4" long was made in the lower 
abdominal wall and the peritoneal cavity opened. 
The abdominal viscera were healthy and the pelvic 
organs appeared normal. Both uterine cornua were 
resected and the endometrium shaved off es in the 
previous experiments. Several pieces were 
scattered in the lowered part of the peritoneal 
cavity and the peritoneum was then closed. The 
rectus sheath on the right side of the incision was 
reflected and the rectus muscle exposed and two 
pieces of endometrium were buried in the rectus 
muscle and retained there by catgut sutures. The 
abdominal wall was then closed. It was thought 
that in this way it might be possible to reproduce 
that type of adenomyoma occasionally found in the 
abdominal scar in women following Caesarean section 
¡ or fixation operation. 
Three hundred and eighty eight days later 
the rabbit was accidentally killed by falling out 
of its cage. 
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Macroscopic appearance. 
FIG. XLI. Endometrial cysts in abdominal wall. 
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Post Mortem Examination. 
On incising the skin and exposing the 
aponeurosis covering the recti muscles two cystic 
swellings were found in the muscular layer and 
bulging under the rectus sheath (Fig. ¿.l a and b) 
in the position where the grafts had been inserted. 
The upper one (Fig. 41 - a) was thin walled, 
multilocular, and glistening with a clear fluid 
content. It measured 1" across and was 2" in 
thickness, and was firmly embedded in the 
muscular wall and fixed to adjoining tissues. The; 
; 
lower cyst (Fig. 41 - b) was approximately half 
the size of the upper one, was more mobile and was 
situated in the loose fascia covering the muscle. 
On opening the abdomen a few adhesions 
were found between coats of intestines and the 
abdominal wall. Several thin walled cysts, 
varying in size from a pea to a small hazel nut, 
were seen studded about in the peritoneal cavity. 
One, about the size of a small nut, was found 
adherent to the left ovary posteriorly,. adherent 
to rectum below and lightly adherent to the des- 
cending colon in. front. It had a clear fluid 
content and several well defined bloodvessels 
could be seen running over the surface (Fig. 42- a) 
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Macroscopic appearance. 
FIG. XLII. Endometrial cysts in abdominal cavity. 
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A similar cyst (Fig. 42_b) was found adherent to 
the right ovary, another adherent to a coil of 
small intestine (Fig. 42- c), and a smaller one 
was found growing on the anterior wall of the 
pelvic colon (Fig. 1+2 - d). The recto vaginal 
space was also found to contain a small multi - 
locular cyst adherent to the vagina anteriorly and 
the rectum posteriorly. One other was found in 
the posterior abdominal wall (Fig. 42 - 
Microscopical appearances. 
e). 
Endometrial Cyst in abdominal wall. 
Low Power. FIG. XLIII. 
a b e 
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Microscopical examination shows a multi - 
locular cyst adenoma in the abdominal wall of 
exactly similar type to those obtained in the 
previous experiments. In two of the loculi 
(Fig. ¿3 - a and b) the epithelium is cuboidal 
and has almost disappeared - possibly the result of 
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pressure atrophy, and the cyst wall consists 
almost entirely of fibrous tissue with little or 
no evidence of stroma. In one loculus, however, 
both columnar epithelium and stroma have preserved 
the normal appearance and show active growth 
(Fig. 43 - c). Probably this loculus is a fairly 
recent one and has, as yet, not lived for a 
sufficiently long period for intra cystic tension 
to have produced pressure atrophy. 
There is little, if any, tendency for 
infiltration of the adjacent tissues by the 
endometriam except to a very slight degree 
(Fig. 44 - d) , and unlike the early stages of 
endometrial implantation there is now no stroma 
or decidual like reactiom in the adjoining 
connective tissue. 
High Power. FIG. XLIV. 
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This experiment proves conclusively that 
endometrium imlanted in the abdominal wall will 
continue to grow and will produce a cystic tumour, 
the tissues of which maintain the characteristics 
of endometrium. It reproduces very closely that 
type of endometrioma found in the abdominal wall of 
the human female following such operations as 
Caesarean section and ventri suspension and 
described by Blair Bell, Bonney and many other 
writers. It stronrzly supports the theory that 
such endometriomata result from the accidental 
implantation of endometrium in the abdominal wall 
at the time of operation and it is the first of my 
experiments to reproduce fairly accurately one of 
the types of human endometriomata. 
None of these experiments hove shown to 
any marked degree that form of permeation of 
adjoining tissues by the endometrium which is such 
a distinctive feature in "endometriosis" in the 
human female. In or.=er to try and produce some 
increased activity in the grafts it was decided 
that further experiments might be tried in order to 
investigate the possibility of increasing the 
cellular activity of the grafts by the introduction 
of new factors into the experiments. The first 
avenue to explore appeared to be the effect of 
endocrine influences on the grafts, so the 
following experiments were undertaken. 
THE EFFECT OF ENDOCRINE INFLUENCES 
ON ENDOMETRIAL GRAFTS. 
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EXPERIMENT NO. VIII. 
A fairly large black and white Angora 
rabbit of unknown age, but probably almost full 
grown, was used. With the routine technique the 
abdomen was opened and both ovaries and uterus were 
found to be rather small and in the quiescent 
stage. The right uterine cornu was resected and 
endometrium shaved off and cut into small pieces. 
One piece was fixed to the right ovary and one 
piece to the anterior surface of the pelvic colon 
by catgut stitches. The peritoneal cavity was 
then closed and the abdominal cavity of another 
female Angora rabbit was opened. The uterus of 
the second rabbit was large and congested from very 
recent or early pregnancy and both ovaries were 
large and contained corpora lutea. These ovaries 
were removed and were grafted into the abdominal 
wall of the first rabbit in order to provide 
additional ovarian hormone. The animal made an 
uninterrupted recovery but died sixty days later. 
Post Mortem Examination - 
At post mortem examination all the viscera 
in the abdominal cavity were found to be quite 
healthy. The lower ovary which had been grafted in 
the abdominal wall was found quite easily and it had 
become incorporated in the muscular layer. The 
upper grafted ovary was not found. In the 
peritoneal cavity the endometrial grafts were at 
once apparent. Growing from the right ovary and 
also adherent to the posterior abdominal wall was 
a thin walled, translucent cyst almost the size of 
a hazel nut and firmly adherent to the ovary. 
(Fig. 45- a4. On the anterior surface of the 
pelvic colon where this second graft had been fixed 
was a large multilocular translucent cyst the size 
of a hazel nut adherent to the right side of the 
pelvic colon and adherent internally by fine 
adhesions to a loop of small intestine, and to the 
posterior abdominal wall. (Fig. 1+5 - b. ): Many 
small adventitious blood vessels were seen running 
across the adhesions to the cyst. Both these cysts 
were very considerably larger than any previously 
obtained in these experiments and to the naked eye 
they appeared to exhibit much more active growth. 
Macroscopic appearances. 
FIG. XLV. Endometrial cysts in abdominal cavity 
after rafting accessory ovaries 
contaiing corpora lutes. 
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PIG. XLVI. Comparison between simple endometrial 
cysts and those obtained by grafting 
accessory ovaries containing corpora 
lutea. 
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Endometrial Cyst on right ovary. 
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Here we see a multilocular cyst adenoma. 
In some areas (Fig. 47 a. & b.) the cyst wall is 
composed of a thick layer of active stroma lined 
internally by active proliferating columnar 
epithelium which has been thrown into papilliferous 
projections. In other areas the cyst wall is thin, 
the stroma has practically disappeared and the 
endometrium is reduced to a thin layer of low 
cuboidal epithelium, obviously the result of 
pressure atrophy. Covering the whole cyst is a 






Endometrial Cyst on pelvic colona 
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In this case the endometrial cyst is very 
similar. Below it can be seen the adherent pelvic 
colon (Fig. 48 - a.) and a loop of small intestine 
is adherent to the upper surface. (Fig. 1+8 -b.) 
The cyst wall consists of a thin layer of connective 
tissue lined by low cuboidal epithelium but in 
placed there is a thick layer of cellular stroma 
lined by active columnar epithelium. In two places 
very active ingrowing papilliferous buds are present 
(Fig. 48- c-).- 
Fig. XLIX. 
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Papilloma in cyst wall. 
e 
Here we see an actively growing 
papillomatous ingrowth in the cyst wall. Both 
columnar epithelium and stroma show a very high 
degree of cellular activity, far greater than.that 
seen in the previous experiments or even in the 
normal uterus, and this hyperactivity can only be 
attributed to the increased supply of ovarian hormones 
provided by the accessory ovaries. 
So striking were the results obtained in 
this experiment in that a very marked increase in 
growth resulted in the grafts, due apparently to the 
additional supply of ovarian hormone, that it was 
resolved to repeat the experiment to see if similar 
results would again be obtained. 
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EXPERIMENT NO. IX. 
For this experiment a fully grown black 
and white Angora rabbit and. similar' to the one in 
the last experiment was used. On opening the 
abdomen the viscera were all healthy and the uterus 
and ovaries were in the quiescent stage. The right 
uterine cornu was resected and the endometrium 
stripped of and divided into small pieces, one 
being stitched to the left ovary and one to a coil 
of large intestine. The remaining pieces, three 
in number, were scattered in the lower part of the 
abdominal cavity. The peritoneal cavity was closed 
and a second Angora rabbit, known to be pregnant, 
was anaesthetised and the abdomen opened. Both 
uterine cornua were enlarged by gestation sacs and 
both ovaries were enlarged and contained corpora 
lutea. The ovaries were removed and were grafted 
into the abdominal wall of the first rabbit, a 
pocket in each case being made under the rectus 
sheath and the ovaries being fixed to the rectus 
muscle by catgut ligatures. 
The rabbit made a good recovery but fifty 
one days later'was killed as it bean to refuse its 
food. 
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Post Mortem Examination: 
When the skin was reflected both the 
grafted ovaries could be seen, firmly embedded and 
incorporated with the rectus muscle. On opening 
the peritoneal cavity the endometrial grafts were 
at once apparent (Fig. 50 a. b. c. & d.) . 
Growing from the left ovary was a large translucent 
thin walled cyst rather larger than a hazel nut and 
adherent posteriorly to small intestine and to the 
posterior abdominal wall (Fig. 50 -a.). Close to 
it was a similar though smaller cyst growing from 
the graft which had been fixed to the pelvic colon 
(Fig. 50 -b-) and adherent to the small intestine 
were two other similar cysts which must have 
originated from the loose grafts which had been put 
in the peritoneal cavity (Fig. 50- c. ec d. )T 
All these cysts were similar both in size and appear- 
ance to those of Experiment VIII and were much 
larger than any obtained in previous experiments. 
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Macroscopic appearance. 
_FIG. L. Endometrial cysts in abdominal cavity 
after grafting accessory ovaries 
containin cor ora lutea. 
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Macroscopic appearance 
FIG. LI. Endometrial cyst on pelvic colon. 
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FIG. LII. Endometrial cyst on small intestine. 
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This specimen was removed together with 
the left ovary, an adherent loop of small intestine 
and part of the left uterine cornu. Fig. 
shows the endometrial cyst (a) though part of the 
cyst wall has become detached in preparation. It 
is similar in all respects to those seen in 
Experiment VIII and shows active growth in one area 
of the cyst lining and pressure atrophy in the 
remaining portion. The diameter of the cyst will 
be seen to be very much greater than that of the 
adjoining uterine cornu. 
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Fig.LV. Endometrial Cyst on Pelvic Colon. 
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In this case the endometrial cyst has, 
formed many loculi and is adherent both to the 
pelvic colon and small intestine. Growth appears 
to have been exceptionally rapid, for not only are 
there many locuts but throughout the cyst the 
lining columnar epithelium has almost entirely 
disappeared as a result of pressure atrophy. 
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EXPERINT:NT NO. X 
Using the same technique as in the 
previous two Experiments a further experiment was 
perforhaed. In this case two ovaries were 
removed from a non pregnant rabbit and were 
grafted in the abdominal wall simultaneously with 
the implantation of the endometrial grafts in the 
peritoneal cavity. The object of this experiment 
was to determine, if possible, whether the 
increased growth in the grafts ob sery d in the two 
previous Experiments was due merely to the added 
ovarian secretion or to the additional hormone 
provided by the corpora lutea present in the 
ovaries employed. The rabbit was killed fifty 
five days later. 
Post Mortem Examination. 
The two adventitious ovaries in the 
abdominal wall were located easily and both 
appeared to have established themselves for many 
small adventitious blood vessels could be seen 
running into them. On opening the peritoneal 
cavity several of the grafts were located but they 
were small in size and in no way comparable to 
those found in Experiments VIII and IX. 
They were little, if any larger than when inserted, 
and the largest which was situated on the 
posterior pelvic wall was only 3 m.m. in 
diameter. 
Microscopic Examination. 
FIG. LVI. Graft on post abdominal wall. 
DEEP MuSCLE LAYER o6 Posre?(oÑ 
RogorA IN A4 VIA LL (b) 
EwooNETRIRC CYST (d) 
ON POSTCR(OR 
I90 DOMINNL WALL. 
Isere we see a small endometrial cyst 
(a),partially buried in the muscular layer,(b), 
the surface being covered over by the serosa and 
by a layer of fibrin (c). It is similar in all 
respects to those already obtained previously in 
experiments where accessory ovaries were not used 
and does not show the markedly increased cellular 
activity so noticable when accessory ovaries 
containing corpora lutea were employed to increase 
the available ovarian hormone. 
FIN o !AYER or FIBRiK (C) 
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Fig. LVII. Endometrial graft on posterior 
High power. abdominal wall. 
ENOOMErRIAL CYST ON POSrERroR 413oOMrNAL WALL. fir me 
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WALL. 
Under higher magnification the 
endometrial tissue is seen to be very active though 
not unduly so. Both the columnar epithelium and 
stroma show active growth, but only comparable to 
that found in the majority of these Experiments, and 
there is no indication of any increased cellular 
activity resulting from the additional ovarian 
hormone. 
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EXPERIMENT NO. XI. 
The same technique :s in the previous 
Experiment was again employed, grafts being 
scattered in the peritoneal cavity and two 
accessory ovaries from a non pregnant rabbit being 
embedded in the abdominal wall. Sixty days later 
the animal was killed and examined. 
Post Mortem Examination. 
Again both grafted ovaries were easily 
distinguishable and both appeared to have "taken ". 
Only two grafts were recognisable in the peritoneal 
cavity, one projecting on the peritoneal surface 
of the anterior abdominal wall and one adherent 
to the posterior vaginal and anterior rectal wall. 
The formér was about .5 cm in diameter and had a 
thin translucent wall, and the graft in the recto- 
i 
vaginal septum seemed slightly smaller. They 
were very similar to those obtained in the 
previous experiment and did not show the exuberant 
d rowth so noticable in Experiments VIII and IX. 
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Microscopic Examination. 
Graft on anterior abdominal wall. 
Fig. LIX. 
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Low power shows a unilocular endometrial 
cyst growing in the subperitoneal fatty layer of 
the abdominal wall. There is evidence of some 
pressure atrophy from increased intra- cystic 
tension for the columnar epithelium is very ill 
defined and in many areas the stroma has become 
compressed and inactive. Microscopically the 
cyst is somewhat similar to those obtained in the 
experiments where additional luteal hormone was 
supplied, but in actual size the cyst is in no 
way comparable. 
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Fig. LX. Graft on anterior abdominal wall 
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Fig. LXI. High Power. Graft on abdominal wall 
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Under higher power we see a fairly 
cellular c:-st wall but almost devoid of any 
epithelial lining. There are no papillary 
projections in this cyst ,wall and no evidence of 
active growth, and again the picture is one of a 
much lesser degree of cellular activity as 
compared with the grafts in Experiments VIII 
and IX. 
-il 
These four experiments, though somewhat in the 
nature of a digression from the strict confines of 
this work, are yet of some interest. The grafting 
of accessory ovaries containing corpora lutea from 
pregnant rabbits was prompted by the known 
association between lutein cysts and hydatidiform 
degeneration of the chorion, and even more 
constantly in the case of chorion epitheliomata. 
It was thought that it might be possible to produce 
proliferative change in the endometrial cysts by 
increasing the corpus luteum hormone. 
The experiments show very definitely that the 
endometrium in a non pregnant animal is stimulated 
to proliferate greatly by the corpus luteum hormone. 
Experiments X and XI show just as definitely that 
the ovarian hormone which does not contain the 
corpus luteum hormone has practically no effect on 
(i 3 µ ' 4) 
endometrial growth. Curiously enough Corner 
has found exactly the same thing while working along 
entirely different lines on pregnant rabbits. He 
concludes that the corpus luteum is an organ of 
internal secretion which has for one of its 
functions the production of a special state of the 
uterine mucosa which he calls progestational 
proliferation. These experiments, performed quite 
independántly, would appear to confirm fully 
ÍCorner's conclusions. 
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The following two Experiments, though also a 
digression from the aim and scope of this work, 
are included ES they may have some slight bearing 
on the influence of the endocrine secretions of 
the ovary on endometrial growths. In each 
Experiment endometrial grafts were transferred 
from a healthy female rabbit to the peritoneal 
cavity of a male rabbit, this having been 
suggested through an accidental laparotomy on a 
male rabbit. The results are not brought 
forward as beilag conclusive but are of some 
interest and may throw some light on the inter- 
relationship between the two constituents of the 
endometrium - the columnar epithelium and-the 
stroma. 
EXPERIMENT NO. XII. 
The abdominal cavity of a rabbit, 
thought to be female, was opened in the usual way. 
It was then found that a mistake had been made and 
that it was male, so eridometriun was removed from 
a female rabbit by the usual technique and 
transferred to the peritoneal cavity of the male. 
Two grafts were fixed by finé catgut ligatures to 
the posterior pelvic wall, one to the pelvic colon 
and the remainder,four in number - were scattered 
-121 - 
in the pelvic cavity. Thirty days later the 
animal was killed and examined post mortem. 
Post Mortem Examination. 
On opening the peritoneal cavity no 
difficulty was experienced in locating the grafts. 
One was found where it had been fixed by ligature 
on the posterior pelvic wall, one that had been 
fixed to the pelvic colon was also adherent to the 
bladder anteriorly, and the third graft that had 
been stitched to the posterior pelvic wall had 
become detached and was adherent to some adjacent 
coils of small intestine. Two other grafts were 
found adherent to both the posterior bladder wall 
and anterior wall of the pelvic colon. All the 
grafts were rather whitish in colour, in sharp 
contrast to the deep red colour always found in 
female rabbits, all were rather smaller than when 
inserted and none were in the slightest degree 
cystic. 
MicroscolDic Examination. 
PIG. LII. Endometrial graft on posterior pelvic 
wall of male rabbit. 
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Here we see the graft (a) firmly adherent 
to the muscle of the posterior abdominal wall (b). 
At (c) can be seen. the sites of the retaining 
catgut ligature. The graft is rc they pale in 
colour and shows no vascular engorgement such as 
we have usually seen in the previous experiments. 
There is no attempt at cyst formation, in fact 
except at one small area (d) no glandular elements 
can be seen, and no columnar epithelium can be seen 
on the outer surface of the graft. The stroma is 
still fairly well defined. 
FIG. LIII. 
High Power. 
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Under higher magnification - Fig.LIII 
the stroma of the grafted endometrium is seen to be 
alive and active, though paler areas of commencing 
hyaline change can be seen throughout. At (a) can 
be seen the remains of an epithelial islet but all 
the columnar epithelium has disappeared entirely and 
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merely the unlined acinar spaces remain. In a 
like manner the columnar epithelium has entirely 
disappeared from the surface of the graft. 
Fig. LIV. Graft from peritoneal surface 
of bladder. 
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In this section from another of the grafts 
the picture is the same. The stroma still 
persists and is fairly cellular, but the columnar 
epithelium has vanished and not even the gland 
spaces remain. 
No definite conclusion can be drawn from this 
Experiment, but the fact that the stroma does 
survive and the columnar epithelium dies out 
entirely in a comparatively short time does suggest 
that the e )ithelial elements of the endometrium are 
much more dependant on the ovarian secretion than 
the stroma. 
It was thought advi. -:able to confirm 
the findings in this Experiment so a second one 
was perfor::Led. 
PERIMENT NO. XIII. 
Endometrial grafts were procured from 
a mature female rabbit in the usual way. The 
peritoneal cavity of a fully grown male rabbit was 
then opened and two grafts were fixed by fine 
catgut ligatures, one to the anterior surface of 
the pelvic colon and one to the posterior pelvic 
wall. Two others were placed in the pelvic cavity 
loosely and the abdomen was closed. Thirty days 
later the rabbit was killed and examined post 
mortem. 
Post Mortem Examination. 
On opening the peritoneal cavity the 
grafts that had been fixed by ligatures were easily 
found. Both were rather pale in colour, firm and 
rather smaller in size than when inserted. The 
two loose grafts could not be found. 
-125- 
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The graft (a) can be seen firm implanted on 
the serosal surface of the pelvic colon. The 
stroma is well defined and cellular, but again no 
columnar epitheliinn remains. A fairly large cystic 
space (b) occupies the centre of the graft, 
apparently where an epithelial cyst had formed soon 
after implantation just as occurs in female rabbits, 
but the lining epithelium apparently disintegrated 
shortly afterwards and no trace remains. 
FI.G. LVI.. 
High Power. 
REMAINS o.' (73) 
GLANOJLAR ACIKI 
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Graft on elvic colon of male rabbit. 
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FIG. LVII. Graft on elvic colon of male rabbit. 
Higher masnification. 
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Under high power Figs. LVI and LVII 
the cyst cavity is seen to be entirely devoid of 
any epithelial lining and it is now bounded by a 
thin layer of fibrous tissue (a). The faint out- 
line of some glandular acini can be seen Fig. 
Co), again without columnar epithelium, but the 
stroma is cellular and through exhibiting some 
round cell infiltration, much of the original 
cellular structure remains. 
Fig;. LVIII. Graft on post pelvic wall 
(male rabbit) 
A similar condition is seen. The columnar 
epitheliurl has disappeared but the stroma remains. 
It is rauch less cellular than normal and shows some 
hyaline change throughout. 
THE PRODUCTION OF SECONDARY IMPLANTATIONS 
FROM SIMPLE ENDO;IETRIAL GRAFTS. 
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These experiments have all shown that small 
pieces of normal endometrium when transferred to 
sites away from the Uterus in the same animal will 
continue to grow there, or if scattered free in the 
peritoneal cavity will often anchor themselves and 
then form small cystic growths. Sampson, in his 
theory, maintains that a similar process occurs in 
the human female, that retrograde menstruation 
implants fragments of endometrium on the ovaries 
resulting in the formation of "tarry ovarian cysts" 
and that subsequent rupture of these cysts lead to 
widespread dissemination of the endometrial tissue 
with the production later of diffuse pelvic 
endometriosis. It occurred to me that one might 
test the possibility of producing secondary growths 
from the primary growth experimentally and with 
this in view the following experiments were 
performed. 
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EXPERIMENT NO. XIV. 
A fully grown Angora rabbit was used for 
this experiment. Adopting the same technique as 
in previous experiments the left uterine cornu was 
resected and two large pieces of endometrium were 
shaved off. One piece was fixed to the posterior 
pelvic wall by a retaining catgut ligature, and the 
second was similarly implanted in the recto vaginal 
space. The abdominal wound was closed and the 
animal made a good recovery. 
Ninety days later, under ether anaesthesia, 
the abdomen was again opened. The abdominal scar 
was found to be well healed and the peritoneal 
cavity and pelvic viscera appeared healthy. There 
was an adhesion between a loop of small intestine 
and the stump of the left uterine cornu. The 
graft on the posterior pelvic wall was easily found 
and it had formed a small thin walled cystic 
swelling of the type seen in previous experiments, 
measuring about .25 c.m. in diameter. It was 
removed and an attempt was made to excise a portion 
of the cyst wall for re- implantation but owing to 
its small size the procedure was found to be 
impossible. The graft in the recto vaginal space 
had formed a larger cyst of about .5 c.m. in diameter 
-13G- 
and it was an easy matter to excise a portion of 
the cyst wall. This excised portion was then 
buried in a stab wound in the right ovary and 
retained there by two covering catgut ligatures. 
The animal was then allowed to recover. 
Pour months later (121 days) it was killed 
and a post mortem examination was made. 
On opening the abdomen rather widespread 
adhesions were encountered. Several loops of 
intestine were adherent to the posterior pelvic 
wall at the site of excision of the primary graft, 
and the right ovary in which the secondary graft 
had been implanted was hidden by two loops of 
small intestine adherent to the point of implan- 
tation. There was no sign of the secondary graft 
on naked eye inspection so the ovary with adherent 
intestine were removed carefully for microscopic 
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Above we see a section taken through the 
centre of the ovary and through an adherent loop 
of small intestine. The scar in the ovary at 
the point of implantation (a) can be seen to which 
a loop of intestine is adherent (b). In the 
centre of the ovary is a small cystic space (c) 
with some secretion in the cavity and surrounded 
by an area of fibrous tissue. 
1,e 
Secondar endometrial aft in ovar 
. -Fig. LX. Hicrh Power. 
Higher magnification shows a small cavity in 
the centre of the ovary lined by low cuboidal 
epithelium and containing some secretion which 
appears to have shrunk during fixation (a) . At 
one point (b) there is evidence of glandular 
proliferation with the production of a small 
daughter cyst. Surrounding the cyst cavity is a 
rather dense layer of fibrous tissue though in 
immediate proximity to it is a slight suggestion 
of an enveloping stroma but the cytogenous mantle 
of stroma is less marked than in the case of 
primary cysts. 
It would appear from this experiment that 
secondary, implantation from an endometrial cyst is 
quite possible but it was considered advisable to 
confirm this by further experiment. 
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EXPERIMENT NO. xV 
Using the same technique as in the 
previous experiment ,primary endometrial grafts 
were implanted on the posterior pelvic wall and in 
the recto vaginal space. Eighty six days later 
laparotomy under ether anaesthesia was performed. 
The site of the graft on the posterior pelvic ,Tall 
was covered over by adherent pelvic colon and the 
graft could not be exposed without danger to the 
animal. In the recto vaginal space was a small 
cyst at the site of implantation of the graft, 
again in and 
thicker and more vascular walls than usual in 
these transplants. A portion of the cyst wall, 
approximating one- third,was removed, and this piece 
was fixed to the anterior aspect of the pelvic 
colon by a retaining catgut ligature about 3" above 
the primary graft. The abdomen was closed. 
Forty five days later the animal became ill 
so was killed, and a post mortem examination was 
made. 
Post Mo r to m Examination. 
On opening the abdominal cavity no 
gross abnormality could be discovered to account 
for the illness. The.secondary graft was easily 
found and was seen as a small pink nodule projecting 
on the anterior wall of the pelvic colon. There 
were no adhesions around it. The recto vaginal 
septum had become closed over by adhesions but on 
cutting into these the primary graft was found. 
It was rather smaller than at the previous operation 
but the excised portion appeared either to have 
closed in or to have become covered over by 
adherent rectum. 
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Mi_ cry cppic Examination. 
Fig. LXI. Secondary endometrial graft 
on pelvic colon. 
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The secondary graft can be seen forming a small 
rather thick walled cyst on the peritoneal surface 
of the pelvic colon. There is one large cyst 
cavity (a) but there are several small glandular 
areas between it and the lumen of the bowel. Op). 
At (c) can be seen the space left by removal of the 
retaining catgut ligature. 
-136- 
Fig. .XTT_ High Power. 
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The larger cyst cavity is seen to be lined 
with low cuboidal epithelium and the small 
glandular areas by tall active columnar epithelium. 
There is a good deal of fibrous tissue around the 
graft, but it presents all the characteristics of 
and is indistinguishable from the primary 
endometrial implants. 
These two experiments show that a secondary 
implantation in the same animal from primary 
endometrial transplants can be successfully performed 
experimentally. It tends to confirm Sampson's 
view that widespread dissemination of endometrial 
tissue may occur from a primary focus of aberrant 
endometrium. 
OBSERVATIONS ON THE BEHAVIOUR OF 
AUTOGt+ OUS SEROSAL IMPLANTS. 
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Having in all these experiments failed 
by transplantation of endometrium to reproduce the 
true features of diffuse endometriornata gt all 
accurately it occurred to one that experiments 
might be performed to test the theory first 
advanced by Iwanoff and supported by Robert Meyer 
and now held to be correct by many observers that 
the gland spaces in adenomyomata are derived from 
downgrowths of the serosal epithelium and that 
they are peritoneal in origin. According to Meyer 
the transition from endothelium to epithelium is 
an expression of "surface expansion ", though 
Klage, who investi ated the subject very thoroughly,. 
considered it to be the result of imflanunatory 
irritation. The supporters of this "serosal" 
theory maintain that in response to some external 
stimulus - possibly inflammation - the flat 
endothelium of the peritoneum becomes first of all 
cuboidal in type and later may even assume the 
columnar form. They maintain that the stimulus 
which causes it to change in type also activates 
this epithelium to form downgrowths into the sub- 
jacent connective tissue and so the diffuse form 
of adenomyoma may commence. 
It appeared to me to be a line of 
experimental work which not having been previously 
investigated by other workers, might throw some 
light on the correctness or otherwise of the 
" serosal" theory. 
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EXPERIMENT NO. XVI. 
For this experiment a large fully grown 
female Angora rabbit was used. The abdomen was 
opened and all the viscera found to be healthy. 
A portion of the serous coat of the uterus was 
shaved off each uterine cornu and portions of the 
serosa then obtained were used as serosal implants. 
One piece was embedded in a stab wound in the left 
ovary and was retained there by catgut ligatures. 
The peritoneal surface of the pelvic colon was then 
incised and a flap of peritoneum was then gently 
lifted up; beneath this a portion of the uterine 
serous coat was inserted and the flap of peritoneum 
was stitched over. In the same way a serosal 
graft was buried in the posterior vaginal wall and 
the rectum was fixed over it by catgut ligatures. 
The abdomen was then closed. 
Thirty days later the rabbit was killed 
and examined post mortem. 
_139_ 
Post Mortem Examination. 
On opening the abdomen all the organs 
appeared healthy and the raw areas on the uterine 
cornua where the serous coat had been stripped off 
had healed over leaving a whitish scar in each case. 
There were some fine adhesions around the left 
ovary and the site of the stab wound was easily 
apparent as the catgut ligature was still in situ 
and not yet absorbed. Over the stab wound was a 
small translucent nodule which appeared solid and 
quite unlike the endometrial cysts found in 
previous experiments. The ovary was removed . 
carefully for examination. On the surface of the 
pelvic colon was a similar small translucent 
apparently solid nodule and it could be identified 
as theserasal graft by the retaining catgut 
ligature which was still 'present. In the recto - 
vaginal septum the posterior vaginal wall and 
anterior rectal wall could be seen to be adherent, 
though between them was a small solid whitish nodule 
rather similar to the one seen on the pelvic colon. 
These specimens were removed for. examination. 
-10- 
Microscopic Examination. 
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Under low power a distinct nodule can be 
seen on the peritoneal surface of the pelvic colon 
(Fig. 63- a.). It appears to have a thin and 
definite capsule of compact tissue (Fig.63- b.), 
with a central core of loose reticular tissue 
(Fig. 63- c.) and the whole graft appears to have 
grown firmly on to the colon. At either extremity 
of the graft the capsule merges into the peritoneal 
covering of the bowel below which the graft was 
¡inserted and on the most prominent portion of the 
graft there is a small projection (Fig. 63- d.) 
which appears to be an actively growing papillary 
bud: There is no evidence of any tendency for the 
tissues of the graft to invade the intestinal wall 
and the growth appears to be purely on the surface. 
Fig.LXIV. High Power. Serosal implant on 
pelvic colon. 
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Under high power the structure of the 
serosal graft can be seen in more detail. The 
capsule is seen to consist of a layer of very fine 
cellular connective tissue (Fig.64. - a.) - in all 
probability derived from the sub serous layer 
portions of which must have been implanted with the 
graft - with a covering of thin serosal epithelium 
one or two cells thick. This serosal epithelium 
appears to be growing actively for the surface is 
slightly irregular and has been thrown into folds 
and at one point there is a well defined papillary 
bud (Fig. 6+ - b.) . The surface of this serosal 
epithelium is somewhat irregular and here and there 
would appear to show small tubular downgrowths 
similar to those described by Klage in support of 
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the serosal hypothesis. Careful observation shows, 
however, that they are most decidedly not tubular 
downgrowths but merely irregularities on the surface 
resulting from rapid growth of the serosal epithelium, 
for on the papillary bud the same effect is produced 
in between the small papillary projections. The 
tendency appears to be for the serosal epithelium to 
grow outwards from the surface and there is no 
evidence whatever of any tendency for downward 
infiltrative growth. The central portion of the 
serosal implant is seen to consist of very loose 
reticular tissue and in the centre a small artery 
and vein can be seen which must have been included 
in the graft during fixation. 
Fig.LXV. Serosal implant in recto vaginal 
septum. 
Low Power. 
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Fig. 65 shows the rectum (a) and vagina 
(b) with the serosal graft between them and 
adherent to both (c). On that side of the pelvic 
colon distant from the vagina portions of the other 
serosal graft shown in Fig. 63 can be. seen (d) 
for it has extended down the pelvic colon to the 
level of the second graft. The serosal graft has 
formed a small solid nodule adherent to the rectum 





FIG. LXVI. Serosal implant in recto - 
vaginal septum. 
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Under hi"h power the structure and mode of 
growth of this serosal implant are well shown, and 
are si!iilar in many respects to those in the 
previous specimen. The central core is composed 
of a fine cellular connective tissue derived from 
the sub serosa implanted with the graft and the 
serosal epithelium lines the surface. At each 
side Of the graft the serosal epithelium is seen 
to be growing rapidly and to have formed numerous 
active papillary buds and it gives the impression 
that it is making a vigorous attempt to grow out 
on to the free surface rather than any attempt at 
infiltration of either vaginal wall or rectum. 
As will be seen in later sections this serosal 
epithelium always forces its way to the surface of 
any organ in which it is buried. Not, only does 
it make no attempt to infiltrate structures in 
which it is embedded but .it would appear incapable 
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Serosál Graft in Ovary. 
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Fig. 67 shows a section of the ovary 
in which a serosal graft was embedded in a stab 
wound. The major portion of the ovary is seen to 
be normal and on one point on the surface the 
serosal graft is clearly apparent, the features 
exhibited in the previous grafts being even more 
pronounced. The stab wound (Fig. 67 - a. -) can be 
seen as a cavity extending from the surface well 
down into the ovarian substance and it has become 
lined with a protective lining of fibrous and 
connective tissue. The serosal graft (Fig. 67 -b.) 
is still growing actively but has left the recess 
in wliichuit was embedded and appears to have forced 
its way out on to the surface. Again we see this 
-1 +6- 
inability of the serosa to maintain itself 
beneath the surface and its determination to 
survive by reverting to its normal site. The 
serosal epithelium can be seen lihing'the surface 
of the graft but has not survived in the stab 
wound nor does it appear to have formed a lining 
for this cavity as in the case with endometrial 
grafts. At no point is there any evidence of a 
transitional process into columnar epithelium or 
of any tendency for this peritoneal epithelium to 
become invasive, in fact the experiment strongly 
points to a complete inability for it to be other 
than a surface covering. 
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Serosal implant in ovary. 
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FIG. LXIX. Serosal implant in ovary. 
Higher magnification. 
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EXPERIMENT NOI. 
In order to confirm the negative result 
obtained in the previous experiment, by trans- 
plantation of serosal ebithelium, it was decided 
to perform a somewhat similar one and to observe 
the results. 
Using exactly the same technique the 
serosal coat was removed from the posterior surface 
of one uterine cornu and was divided into two 
pieces. One was embedded in a stab wound in the 
right ovary and the sccond graft was embedded in 
the anterior surface of the right lobe of the liver 
and the abdomen was closed. 
Fifteen days later the animal died and 
a post mortem examination was made. 
Post Mortem Examination. 
The cause of death was not apparent and 
all the abdominal viscera seemed healthy. The 
stab wound in the right ovary was still recognisable 
and bulging from it was a small whitist translucent 
nodule similar to those found in the previous 
experiment. The stab wound in the liver appeared 
as a pale linear scar and bulging from it was a 
small whitish projection similar to that found in 
the ovary. Both ovary and the portion of liver 
were removed for microscopic examination. 
Fig. LXX. Serosal Graft in right Ovary. 
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The picture here is almost identical with 
that of the previous experiment. The stab wound, 
which has become much smaller than when made at the 
experiment, is seen as a distinct recess on the 
surface of the ovary (Fig. 70 -a.) which has 
acquired a lining of fibrous tissue. The serosal 
graft has not remained below the surface but has 
burst from the cavity and can be seen as a large 
nodule spreading over the surface of the ovary. 
None of the graft has remained buried but active 
epithelial proliferation can be seen in a few areas 
on its outer exposed surface (Fig. 70- b.) . At 
the edges of the graft there is a distinct tendency 
displayed by the serosa to spread over the outer 
surface of the ovary (Fig. 70- c.). 
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Under high power it is apparent that none 
of the graft has remained alive below the surface. 
It gives the impression of having forced its way 
out to the exterior where it continues to exhibit a 
certain degree of cellular activity. The major 
portion of the central area of the graft has under- 
gone hyalin degeneration all cell definition being 
lost, and only on the external aspect is the 
survivingserosal epithelium evident. This serosal 
epithelium exhibits active growth at several points 
on the outer surface of the graft (Fig. 71 - a) 
which in places has reached such a degree of 
activity as to produce epithelial buds. 





Serosal Graft in Liver. 
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In the liver precisely the same condition 
is found. The stab wound is distinctly shown but 
none of the serosal graft has remained in it but it 
has forced a way to the surface where a few areas 
show some degree of epithelial regeneration. 










With higher magnification the stab wound 
in the liver is seen to have become lined with 
fibrous tissue. None of the serosa appears to 
have remained in it, but there is some regeneration 
of serosal epithelium where the graft has forced a 
way to the exterior and here several well defined 
epithelial buds are evident (Fig. 73 -a.). 
No confirmation of the serosal theory for the 
production of adenomyomata is obtained'from these 
experiments. These experiments show that the 
serosal epithelium can only live on an external 
surface. If buried beneath the surface it will 
force its way back to the surface and there continue 
to live, but if it remains buried it appears to be 
unable to survive and rapidly to die. 
THE INFLUENCE OF INFECTION ON 
ENDO:+IETRIAL GRAFTS. 
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The Influence of Infection on Endometrial Grafts 
Ever since the publication of Von Fran que's 
book on Salpingitis Isthmica Nodosa the theory of 
an infective cause for adenomyomata has had many 
supporters. It seemed therefore a possible line 
for further experimental work, and it was decided 
to perform some experiments in order to observe the 
effect of infection on the growth of these 
endometrial implants. Two lines of investigation 
presented themselves. If infection was a factor, 
was adenomyomatous growth the result of a chronic 
infective process or was it necessary for infection 
to be present merely at the time of endometrial 
dissemination. To investigate the former 
possibility it was decided to produce first of all 
a chronic infection in the genital tract of female 
rabbits and at a later date to transplant the 
endometrium of these animals as in the previous 
experiments. To test the second possibility it was 
decided to infect the grafts and the site of 
implantation at one experiment and to observe the 
result. 
For the first series of experiments four 
different cultures of organisms were employed,namely; 
Bacillus Coli, Staphylococci, Streptococci and a 
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culture containing a mixture of all three organisms. 
Using a fine blunt syringe an emulsion of each was 
injected into four rabbits, the syringe being 
passed through the vagina into each uterine cornu, 
and to assist this procedure laparotomy was 
performed at the same tine in order to make certain 
of the success of the injection. The animals were 
allowed to recover and thirty days later a second 
laparotomy was performed. In every case operation 
showed no trace of any infection having occurred 
either in the genital tract or in the pelvis and 
though the experiment was repeated several tines it 
was found impossible to produce pelvic infection in 
rabbits in any way comparable to that found in the 
human female, though in a few of the cases where a 
streptococcal emulsion was injected the rabbits 
failed to survive more than a few days. However, 
it was thought that chronic infection might be 
present though not apparent, so at the second 
operation endometrial transplants were performed in 
the routine way. At the same time a specimen of 
the uterine wall was removed and examined microscopi- 
cally for evidence of infection, but none was found, 
the microscopic appearance being perfectly normal. 
The animals were killed thirty days later and in all 
cases the grafts were found to have persisted and to 
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have embedded themselves in the usual way. 
Microscopic examination of these implants showed 
them to be exactly the same as in the previous 
experiments. The experiments cannot be said to 
have proved anything owing to the impossibility of 
producing chronic pelvic infection in rabbits, and 
as the sections showed nothing new it was not 
thought necessary to include them. 
In the second series of experiments similar 
emulsions of organisms were used In three cases 
the ordinary routine transplantation operations were 
performed but the grafts and the area in which they 
were embedded were smeared with the respective 
cultures at the time of grafting. Thirty days 
later the animals were killed and the grafts 
examined. In all cases where the rabbits survived 
the grafts had taken and the macroscopic appearances 
were similar to those seen in the routine cases. 
Again, microscopic examination showed no evidence of 
infection and showed the grafts to be exactly similar 
to those produced in the early experiments. In view 
of this, and in view of the additional photographic 
work involved, it was not thought that any useful 
purpose would be served by including them. Again, 
nothing has been proved by these experiments owing 
to the difficulty, one might say the apparent 
impossibility, of infecting rabbit tissues with 
ordinary organisms. 
THE EXPERIMENTAL PRODUCTION OF 
ENDOMETR I O S I S. 
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In many of the previous experiments it 
has been a very noticeable fact that those endo- 
metrial grafts placed in or near to the ovaries 
have shown the most persistent and vigorous growth 
suggesting the possibility of some peculiar attrac- 
tion or affinity between ectopic endometrium and 
ovarian tissue. An experiment was conceived to 
test the possibility of the existence of such an 
affinity. In the experiment an endometrial graft 
was inserted into an ovary in the same animal and 
the ovary plus the graft was then buried in the 
abdominal wall. A second endometrial graft of 
approximately the same size was then 
abdominal wall in close proximity to the ovary in 
order that growth in the two grafts might be 
compared. 
EXPERIMENT NO.XVIII. 
A large fully .-Town female Angora rabbit 
was used. On opening the abdominal cavity the 
viscera were seen to be healthy and the pelvic organs, 
were in the quiescent state. Using trie same 
technique as before the left uterine cornu was 
resected and the endometrium shaved off. The right 
ovary was then excised and an endometrial graft was 
inserted in a stab wound in its substance and 
retained there by a catgut ligature. The peritoneúm 
was closed and the ovary with the graft in it was 
embedded in the rectus muscle to the right of the 
lower end of the incision. About one inch distance 
from it an endometrial graft was buried in the rectus 
muscle in the routine way as a control. The 
abdominal wall was then closed. 
Sixty days later the rabbit was killed and 
examined post mortem. 
Post mortem Examination. 
On reflecting the skin the two grafts in the 
abdominal wall were easily seen projecting under the 
aponeurosis covering the recti muscles (Fig. 74+ 
& B.). The ovary was if anything slightly longer 
than when inserted but on close examination no sign 
of the endometrial graft which had been buried in it 
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Macroscopic appearance of grafts in 
abdominal wall. 
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could be seen. About half an inch distant was a 
small thin walled cyst in the site where the control 
graft had been inserted and similar in all respects 
to those cysts obtained in previous experiments. 
Both specimens were removed carefully for micros- 
copic examination. 
Microscopic Examination. 
Fig.LXXV. Endometrial cyst in abdominal 
wall. 
Above we see the control graft which has 
formed a bilocular cyst exactly similar to those 
obtained in other experiments. It is growing betwee 
two muscle layers which have separated to enclose it, 
but there is no infiltration of adjoining tissue by 
the endóme.trium. 
FIG. LXXVI. 
High Power. ,rr.it 
.., m ' ; 
.1. 
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Microscopic examination of the grafted 
ovary in which an endometrial graft had been inserted 
revealed a remarkable and totally unexpected 
condition. Here we see the typical infiltrative 
type of endometrioma throughout a large part of the 
substance of the ovary. In the ovary are many areas 
of degeneration (Fig. 77-A.), doubtless consequent 
upon its transference to the abdominal wall and a 
esultant diminished blood supply, but a considerable 
mount of ovarian tissue still survives. The survive 
ng portion shows some degenerative changes , there 
being a loss of cell definition and a tendency to 




ovary and infiltrating a large portion of the 
ovarian tissue islets of endometrium can be seen 
(Fig. 77- b.) which tends to invade those portions 
of the ovary lying between the areas of degeneration 
(Fig. 77- c.). 
High Power. Fig. LXXVIIi. Endometrial graft r in grafted ovary 
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This microphotograph shows a large area of 
endometrium at one pole of the ovary. The columnar 
epithelium is well defined but tends to be of the 
cuboidal type as though growing rapidly, though in 
some of the small gland tubules it has the normal 
tall columnar appearance (Fig. 78-a.). Around the 
islets of epithelium there is a stroma like reaction 
in the adjacent connective tissue (Fig. 78-b.): 
In the lower part of the section there are some areas 
of degenerated ovarian tissue and possibly lutein 
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tissue, (Fig. 78- c.) and at either side islets 
of 
columnar epithelium can be seen commencing to 
infiltrate the ovary proper. 
High Power. 
Fi. LXXIX. Endometrial graft in grafted 
ovary. 
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This microphotograph, taken from the 
centre of the ovary, shows very distinctly the 
infiltration of the ovarian substance by the 
columnar epithelium and shows a picture almost 
identical with that of ovarian endometriomata as 
seen in the human female. Two areas of degeneratio 
(Fig.79- a.) can be seen and between them there is 
a stream of infiltrating columnar epithelium 
(Fig. 79-b. ) . This infiltration is taking place 
along the line of the connective tissue septae, and 
around the islets of epithelium there is an attempt 
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- on the part of the connective tissue to undergo a 
stroma like reaction with the forfaation of a 
"cytogenous mantle ". (Fig. Î, _ c.). 
The result obtained in this Experiment is 
of very great interest and possibly of some 
importance. For the first time and after illany and 
varied experiments a fairly accurate type of true 
diffuse infiltrating endometriosis has been 
produced, perhaps somewhat unexpectedly. It has 
been produced, not in a normal ovary but in one 
that had been grafted into the abdominal wall 
together with the embedded endometrium. 
Consideration of the factors governing this 
experiment reveals a new factor and one which has 
not featured in any of the previous experiments, 
namely, the invaded medium was not normal tissue. 
The ovary having been transplanted from the normal 
site must have become,to some extent, devitalised 
and it is conceivable that in a devitalised state 
it became more liable to a widespread invasion by 
the implanted endometrium. Even if this 
explanation is incorrect the result Obtained is of 
sufficient importance to call for confirmation. It 
was decided to repeat the experiment and in doing 
so to use as far as possible the same method and 
technique. 
-l6 - 
Six further experiments were performed, 
the same technique being adopted as in 
Experiment XVIII but in all of these owing to 
various circumstances no positive results were 
obtained. In four cases the animals died or 
had to be destroyed on account of epidemic 
diarrhoea, in one case the grafts disappeared and 
no trace could be found post mortem, and in the 
remaining case the abdominal wound did not heal 
and the grafts could not be identified in the 
wide area of granulation tissue. 
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EXPERIMENT NO. XIX. 
A fully grown Angora rabbit was used for 
the experiment. The sane technicyue was e_:i Toyed 
as in Experiment XVIII , the right ovary and left 
uterine cornu being resected, the endoletrium from 
the latter being shaved off and a portion embedded 
in a stab wound in the ovary by fine catgut 
ligatures. The ovary with the implanted graft was 
then fixed in the abdominal wall at the lower end 
of the incision and a control graft of endometrium 
only was similarly grafted some distance away at 
the upper end of the wound. Sixty days later the 
rabbit was killed and a post morte:1 examination was 
made. 
Post Mortem Examination. 
On reflecting the skin both grafts could 
be identified readily. At the lower end of the 
wound the ovary appeared as a whitish yellow 
looking nodule, rather smaller than when inserted, 
and loosely bound to the adjoining rectus sheath by 
fine adhesions. The point where the graft had been 
embedded could be recognised by the retaining 
ligatures which had not completely dissolved, but 
the graft itself could not be discovered. At the 
upper end of the wound the isolated endometrial graft 
had firmed a small thin walled Imultilocular cyst 
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similar to those produced by simple endometrial 
grafts in all the earlier experiments. The ovary 
with the embedded graft was removed, fixed and 
embedded and was then cut by serial sections. 
Microscopic appearances. 
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The microscopic appearances are somewhat 
similar to those in Experiment No. XVIII. Again 
there is an appearance suggestive of diffuse 
infiltrative endonietriosis with islets of endometrium 
permeating the ovarian. substance. At the lower pole 
is an area occupied by large and small cystic spaces 
lined by columnar epithelium, one of which (a) 
contains actively growing papillary buds. The 
ovarian tissue shows soile hyaline and granular change 
but scattered throughout can be seen -a few small 
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epithelial islets (b), while at the u_.)per pole is a 
large cystic space lined by columnar epithelium (c) 
with a smaller area of endometrial infiltration 
deeper in the ovary. The appearance of diffuse 
infiltrative endometriosis is not so typical as in 
the previous experiment but there is a degree of 
infiltration not found in the ordinary simple grafts. 
FIG. LXXXI. Endometrial graft in grafted ovary. 
iIih Power. 
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Under high power the infiltrative process is 
more apparent. From A to B a line of endometrial 
permeation can be seen, showing gland spaces lined 
by columnar epithelium and surrounded by a thin 
layer of stroma invading the ovary. The ovarian 
tissue shows some areas of hyaline degeneration 
though fairly normal ovary still remains. 
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FIG. LXXXII. Endometrial graft in grafted ovary. 
Hi;,h Power. 
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Higher magnification shows an epithelial islet 
with several small gland spaces lined by low 
cuboidal epithelium. Surrounding these gland 
spaces is a distinct stroma like reaction in the 
invaded ovarian tissue which in one area still 
preserves the appearance of normal ovary. 
EXPERIMENT NO. Xx 
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A fully grown female rabbit was employed 
and the technique adopted in Experiment 
was followed carefully. The right ovary was 
resected together with the left uterine cornu and 
the endometrium from the latter was stripped off 
and buried in a stab wound in the ovary. The ovary 
with the embedded graft was buried in the rectus 
muscle of the abdominal wall and a simple endome- 
trial graft was embedded similarly at some little 
distance. Forty two days later the rabbit died 
of epidemic diarrhoea and was examined post mortem. 
Post Mortem Examination. 
The two grafts were easily located, the 
ovary forming a solid nodule firmly adherent to the 
muscle and the loose endometrial graft forming a 
small cystic swelling somewhat similar to those seen 
in many previous experiments. The ovary and the 




Fig. LXXXIII. Ovary with endometrial 
graft in abdominal wall. 
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Seen in sections the ovary shows an 
appearance quite unlike that in the previous 
experinen_t. It is encysted completely in the 
rectus muscle and has degenerated to such an 
extent that normal ovarian tissue can no longer 
be identified. No endometrium can be found and 
it appears that both ovary and graft for some 
inexplicable reason have failed to survive. 
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When the control graft was examined, however, 
it was surprising to find the typical appearance 
of diffuse infiltrative endometriosis. One had 
expected to find this in the ovarian graft, as in 
the previous experiments, but for some not too 
apparent reason this mode of growth had developed 
in the simple graft. 
Microscopic appearance. 
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Fig. L XX_TV. Endometrial control graft 
in abdominal wall 
The microphotograph shows rather imperfectly 
portions of the abdominal wall with the endometrial 
graft. At (a) is a small area of endometrium 
forming an adenomyomatous nodule throughout which 
are scattered islets of columnar epithelium. Below 
this is the rectus muscle and superficial to it the 
epidermis. 
Fig, LXXXV. 
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Under higher magnification the typical 
appearance of diffuse endometriosis is at once 
apparent. Scattered throughout the sub epidermal 
connective tissue are numerous gland acini lined by 
columnar epithelium and enveloped by a thin layer 
of stroma. In the lower part of the field 
commencing infiltration of the muscular layer can 
be seen, but there is a complete absence of any 
suggestion of cyst formation which has so constantly 
been found in the case of all simple grafts. 
The reason why it has been possible to produce 
fairly typical endometriomata in these three 
experiments can only be surmised. I thought after 
the two experiments where the ovary itself with the 
embedded endometrium was transferred to the 
abdominal wall and where diffuse endometriosis 
resulted, that the cause was to be found in the 
devitalisation of the ovary. The assumption that 
the endometrium could become invasive in a devita- 
lised medium when it could not do so in normal 
healthy tissue seemed not unreasonable, but in 
Experiment XX endometriosis has occurred 
with a simple graft in the abdominal wall. 
Moreover, this experiment shows that "endometriosis" 
in the abdominal wall could not originate from 
epithelial tissue in the grafted ovary, a suggestion 
that otherwise could not have been overlooked. I 
think that in these three experiments several 
factors acting together have been responsible for 
the positive results. We have seen that ectopic 
endometrium in vascular sites such as the liver and 
normal ovary grows rapidly and that the islets of 
columnar epithelium tend to become confluent 
with the result that cyst formation ensues. Intra 
cystic pressure from the retained secretion of the 
epithelium then tends to cause a degree of pressure 
atrophy on the lining epithelium so that growth 
ceases and gradual atrophy sets in. In all 
probability, for the production of diffuse 
infiltrative endometriosis, the progress and growth 
of the aberrant endometrium must be slow and 
difficult. If growth is slow it retains its 
acinar formation and cyst production does not occur. 
In these three experiments we find fL:ctors 
favourable for this mode of growth. In the first 
two transference of the ovary cut off its blood 
supply so that the grafted endometrium probably 
only survived with difficulty and so retained its 
normal acinar formation. In Experiment XX 
it is possible that during insertion of the graft 
the blood supply to-the area of implantation was 
damaged. It is also not improbable that an 
associated devitalisation of the tissues in the 
immediate vicinity of the aberrant endometrium 
allows the invasive process to commence, though 
when once established this infiltration may extend 
into the normal healthy tissues. Again, muscular 
and connective tissue such as is present in the 
abdominal wall, is a specially suitable field for 
such a slow infiltrative process. It is not too 
vascular, thus preventing rapid cyst formation and 
is made up in fasciai planes and muscle bundles 
and it is the small spaces between these planes and 
between these muscle bundles that are favourable 
for a process of permeation. 
We find many similar features in endometriosis 
in the human female. The slow infiltrative type 
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of endometrial permeation seen in the Uterus 
resembles that seen in these experiments, the 
relative avascularity of the Uterus and its 
formation interlacing muscular bundles being 
favourable to a slow infiltrative process. Also 
endometriomata of the abdominal wall following 
operation may be explained on the result of these 
experiments. The mere accidental implantation of 
endometrium in the abdominal wall may not be 
sufficient to start an endornetrioma, but if at the 
saine time the tissues in the vicinity of the scar 
are devitalised by trauma or say ligatures that 
are too tight, then conditions may be made 
favourable for the commencement of abnormal growth. 
We see further similarity between these animal 
tumours and "tarry ovarian cysts". When in the 
human female the aberrant endometrium reaches the 
ovary, its vascularity is favourable for rapid 
growth and so cyst formation results. The 
endometrium in these tarry cysts is soon reduced to 
a layer of low cuboidal epithelium by intra cystic 
tension and so, though one can usually find typical 
endometrial like tissue in small early tarry cysts 
it is almost impossible to define it in the more 
mature. It is this pressure atrophy of the lining 
columnar epithelium that accounts for the compara- 
tive small size of even the largest of tarry ovarian 
cysts. 
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C Q N C L U S I O N S 
1. Transplanted endometrium in rabbits will, in 
practically all cases,continue to live in the 
new site, such growth continuing throughout 
the lifetime of the animal. 
2. Following transplantation the grafts go through 
the following phases: Firstly,a period of 
degeneration, secondly, a process of repair, 
then a phase of renewed growth, and lastly.and 
almost invariably,a proliferative phase ending 
in cyst formation. 
3. That the mode and rapidity of growth is 
dependent on the site of implantation. In 
vascular sites growth is more rapid, the 
normal acinar structure of the graft is soon 
lost and cyst formation occurs early with 
resulting pressure atrophy on the cyst wall. 
In avascular sites growth is slower and the 
normal acinar formation of the endometrium 
tends to be preserved for a longer period, 




That the columnar epithelium will leave the 
stroma of the graft and spread rapidly over all 
adjoining surfaces much in the same way that a 
drop of oil will spread over a relatively large 
surface of water. In the case of peritoneal 
surfaces it would appear to spread by 
displacing the serosal epithelium. The stroma 
in such dissemination does not accompany the 
epithelium but the latter provokes a "stroma 
like's reaction in the subjacent connective 
tissue. 
5. That increase in the corpus luteum hormone 
causes marked increase in the rate of growth 
of these endometrial grafts. 
6. Deprivation of the ovarian hormones causes 
atrophy of the grafts. It would appear that 
the columnar epitheliums is much more sensitive 
to the hormone influences than the stroma. 
7. In rabbits infection does not appear to have 
any influence on the behaviour of endometrial 
transplants. 
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ú. No confirmation of the "serosal theory" for 
the origin of adenomyomata is obtainable by 
animal experiments. The contrary would 
appear to be the case, for these experiments 
show that it is impossible foi the serosal 
epithelium to survive when buried beneath 
the surface. 
There is some evidence to show that devitali- 
sation of the tissues at the site of implanta- 
tion of endometrial transplants is an important 
factor in the production of true diffuse 
infiltrative endometriosis. 
THE APPLICATION O F THESE EXPERIMENTAL 
FINDINGS TO THE PROBLEM OF THE ETIOLOGY 
AND MODE OF GROWTH OF ENDOMETRIOMATA 
IN TIIE HUMAN FEMALE. 
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The clinical aspect of endometriomàta as 
occurring in the human female with a study of 
illustrative cases is scarcely within the scope of 
this thesis. I think, however, that some of the 
findings in this experimental work might be of help 
in formulating a hypothesis as to the mode of spread 
of the epithelial tissue in adenomyomata. For this 
reason I would like to describe one single case 
which, though atypical in some aspects of the history 
shows a fairly typical patholágical picture, and 
demonstrates the analogy between some of the 
experimental findings and a possible mode of spread 
of the epithelial elements in this particular case. 
The history of the case was as follows:- 
Mrs. A. Aged 40. 
Fifteen years ago - one year L'.fter the birth 
of her only child - she was admitted to hospital in 
Capetown on account of pelvic peritonitis for which 
laparotomy and drainage was performed. A gonorrhoeal 
infection was suspected and patient had reason to 
believe she had acquired this from her husband. After 
recovering she returned to this country and shortly 
after.ards developed acute arthritis of the right hip 
joint which resulted in rartial ankylosis. A 
metastatic gonorrhoeal infection was considered to be 
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the cause and excision of the head of the femur 
became necessary. 
After the first operation she developed a dull 
aching pain in the sacral region eased by the 
decubitus and aggravated before and during 
menstruation. There 7as also some moderate pre- 
menstrual dysmenorrhoea, some irregularity of the 
menstrual periods though no menorrhagia, and a 
chronic yellow discharge. These symptoms 
persisted with little variation during the next 
fourteen years, though the sacral pain tended to 
become gradually worse. 
Three months before I saw her the symptoms 
suddenly became more acute. The sacral pain 
became much more intense and she developed some 
tenesmus and severe pain on defaecation. The pre- 
menstrual and menstrual dysmenorrhoea became more 
acute and had increased in intensity with each of 
the three previous menstrual periods, and during 
these three periods the loss had increased in 
amount and the duration had lengthened from five to 
ten days. There was no history of dyspareunia as 
she had been separated from her husband for many 
years. 
Previous Medical History: Apart from the ill 
health resulting from the pelvic peritonitis she 
had never had any severe illness. 
- _L..v -- 
Condition on Examination: Patient 'was 
moderately well nourished but-looked anaemic and 
ill, and had the appearance of being considerably 
older than her years. Abdominal examination 
revealed a scar in the mid line below the umbilicus 
with a puckered cicatrix at the lower end, 
apparently resulting from a drainage tube. There 
was a feeling of resistance in the mid line above 
the pubes and low down in both iliac fossae and there 
was marked tenderness on deep pressure in these area 
Examination of her back revealed some compensatory 
scoliosis but no tenderness on pressure was 
obtainable. 
On vaginal examination the Vulva and vaginal 
wall were found to be healthy and well supported. 
The Cervix was somewhat hypertrophied and speculun 
examination showed a deep tear in the left side with 
ectropion of the cervical mucosa. The body of the 
Uterus was somewhat enlarged, retroverted and fixed 
and some hard, fixed and very tender nodules were 
palpable in the posterior fornix. On rectal 
examination an irregular swelling could be felt above 
the Cervix and bulging into the rectum and which was 
extremely tender on pressure. 
The diagnosis lay between diffuse pelvic 
endometrieais and chronic bilateral salpingo 
oophoritis, and operation was advised. 
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Operation: The abdomen was opened by a left 
paramesial incision below the umbilicus. The 
omentum was found to be adherent to the old scar 
and to the left appendages and was separated and 
freed. On exploring the pelvic viscera the Uterus 
was seen to be almost double the normal size and to 
be retroverted. The tubes could only be 
distinguished with difficulty and on either side 
behind the Uterus was a dark coloured, thick walled 
cystic swelling - both of which were densely 
adherent to the posterior aspect of the Uterus and 
broad ligaments in front and to the rectna and 
postero lateral pelvic walls behind. On attempting 
to dissect out these "ovarian cysts" they ruptured 
and discharged a large quantity of dark chocolate 
coloured fluid. The case was seen to .be one of 
diffuse endometriosis and hysterectomy was decided 
Both cysts were freed but very considerable 
difficulty was experienced in separating the 
posterior surface of the Uterus from the anterior 
rectal wall, the Pouch of Douglas being obliterated 
by d.nse fibrous tissue which in parts was almost an 
inch thick. After separation of these adhesions 
pan hysterectomy was performed which was followed 





































































































































































































































































































This consists of the Uterus and Cervix, 
both appendages and a certain amount of fibrous 
tissue from the recto vaginel septum. 
The Uterus was appreciably enlarged, the 
length from fundus to Cervix being 44", the 
posterior surface being rough and shaggy when it had 
been separated from the rectuia. The walls were 
all thickened and appeared hard and fibrous, but 
this thickening was most marked in the posterior wal 
which was between 1" and 1'," in thickness. 
Scattered just below the peritoneal surface of the 
posterior wall were numerous small, almost black, 
areas typical of diffuse endometriusis of the 
uterine wall. 
The right ovary was considerably 
enlarged and was replaced by a "tarry cyst" from 
which a large Quantity of dark chocolate coloured 
fluid had escaped through a hole in the posterior 
surface where it had been separated from the 
posterior uterine wall. The walls of the cyst 
varied in thickness from 8" - 4" and no typical 
ovarian tissue could be distinguished. The right 
tube was adherent over thé anterior surface of the 
cyst, was hard, nodular and thickenedaand no. 
fimbriated end could be recognised. 
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The left ovary was rather sidaller and 
also had beco:se converted into a cyst containing 
chocolate coloured fluid and which had also 
escaped during dissection. A thin layer of 
ovarian tissue was recognisable in the anterior 
wall. The left tube was adherent over the c- st 
and also was hard, nodular and thickened and 
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EN DOM ET.? IUM 
The section is taken through the whole thickne 
of the uterine wall in the region of the right cornu 
ami shows typical salpingitis isthmici nodosa with 
islets of endometrium scattered throughout the 
outer two- thirds. 
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THL CILNH0u,PY ELEMENT'S. 
LXXXIX. 
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OE UrèRuS. 
- FIRER OF ADENOMYOMATOUS 1NFrLTRATION 
This section taken through the posterior uterine 
wall shows an area of diffuse adenomyona just below 
the peritoneal surface with scattered glandular 
elements surrounded by stroma. 
Fi XG, High Power 
TnE SEGTION SHoW5 GLANOULAR ELEMEr+TS 
OF ENDOMErRrRL TYPE. Tilt SriFlU rueuLEs 
ARE LrNED BY TALL CoLUMNAR EPrrHEL'Uri 
Sur rN THE LARSER ÇLANOuLAR SP(iGE TAf 
Cant Inc fr EPr1-HE.41uM VARIES FROM 7,4 
LL 
COLLrMNAR To LOW CuBorDAL EPrTHELruM. 
SuRROUNO/NCI T11E ÇLINO ELEMENr$ IS 
WELL Der In CYToÇ COI OuS MANTLE. 
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Pic'. XCI. Left Ovary 
E%uGnTE M CYST CgJIT 
This section taken through portions of the wall 
of the .left tarry cyst shows an area of endometrial 
like tissue with glandular acini lined by tall 
columnar epithelium and surrounded by connective 
tissue cells indistinguishable from a normal 
stroma. The left ovary contained a small early 
chocolate cyst which presumably had not attained 
a large enough size for pressure atrophy to destroy 
the typical appearance of the endometrium. 
Similarly in all the aninal, experiments typical 




'WRY CYST WALL. 
0;YE2 op Low CuBo oAL EPITHEL/ur¡, 
-/NINS Cl'57- C/1Vlry 
Here we see the cyst wall of the larger 
"chocolate" cyst. The endo_metriun has been 
reduced to a single layer o low cuboidal 
epithelium lining the cyst wall, and the wall 
itself is becoming fibrous. Presumably this is 
the result of pressure atrophy similar to that seen 
in many of the animal experiments. 
XCIII. 
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This shows a small area in the cyst wall 
still lined by tall columnar epithelium and 
preserving the appearance of endometrium. The 
subjacent layers are more cellular and pressure 
atrophy is less apparent. 
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This case presents many interesting features 
not usually found in diffuse endometriosis and 
which :Hake an explanation by Sampson's theory 
somewhat difficult of acce:Dtance. Firstly, there 
is a very definite history of an old ascending 
pelvic infection which is uncommon, and with this 
there are all the signs of chronic tubal 
inflammation and it is practically certain that 
occlusion of the tubal lumina must have been present 
for many years. Also there are two d finite 
phases distinguishable in the clinical history, a 
long chronic phase extending over many years with 
moderate sacral pain, dysmenorrhoea and slight 
menstrual irregularity, followed by a short and 
acute phase,lasting a few months, of intense 
backache, dysmenorrhoea, menorrhagia and rectal 
pain and irritation. The possibility of retrograde 
menstruation seems unlikely as both tubes had almost 
certainly been occluded for many years, so in this 
case some other mode of endometrial dissemination 
must be sought for. I would like to put forward 
the following suggestions, based partly on the 
observations made in the experimental work, to 
explain in part the mode of endometrial permeation 
in this particular case. 
The commencement of the infiltrative process 
must be assumed. The long standing infection must 
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have produced in the uterine wall some degree of 
fibrosis or true chronic metritis of the type 
(33 & 34) 
described by Fletcher Shaw and others. While, as 
is well known, a chronic infection will devitalise 
the mesoblastic tissues so will it tend to 
stimulate the covering epithelium, a process well 
known in such chronic infections as tubercle and 
syphilis, so that in the Uterus the nett result 
will be an active endometrium on a subjacent 
devitalised myometrium. Fro.1 Experiment XVIII 
we have the suggestion that devitalisation of the 
adjacent tissues is a factor in allowing the 
infiltrative process to commence, so applied to 
this case we find, not only a devitalised 
myometrium, but an activated and stimulated 
endometrium that is, two factors both favourable for 
the onset of an infiltrative process like endome- 
triosis. The association between tuberculosis of 
the Uterus and adenomyoma as described by Johnstone 
may similarly be- explained. I au inclined to 
(9) 
agree With Leitch when he states that the starting 
point in such endometrial invasion is either the 
uterine cornu or the Cervix, the former because it 
is particularly exposed to inflammatory changes,and 
the latter because of its liability to trauma and 
infection. In my case I think the starting point 
of the endometrial invasion was probably in the 
c, 
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uterine cornua though the possibility of a 
cervical origin from the chronic cervicitis and 
cervical tear cannot be ruled out. 
The permeation of the uterine wall must be 
a slow and prolonged process along the inter 
muscular spaces. That it is slow and difficult 
to trace even by serial sections is because there 
are longitudinal and circular muscle layers and 
even interlacing muscular bands so that 
wandering endometrium may progress in spiral 
fashion round and round the uterine wall before 
it invades the external longitudinal muscle 
fibres along which planes it can reach the 
peritoneal surface. I do not believe that the 
stroma accompanies these epithelial islets for 
it is a mesoblastic tissue and in no other form 
of tumour do we find mesoderm accompanying the 
epithelial invasion. In all the experiments, 
particularly Experiment II, we have seen that 
the columnar epithelium spreads over other tissues 
without any migration of stroma and that its 
presence provokes a stroma like reaction in 
the surrounding connective tissue. Thus we 
are justified in assuming that the epithelial 
islets manufacture their ovm stroma as they 
progress by stimulating the surrounding 
connective tissue, a process peculiar to the 
columnar epithelium lining the uterine cavity which 
-1, 
adds to the difficulty of the invasive process. 
Probably in many cases as the result of this 
arduous journey through the uterine wall, the 
endo:aetriun never reaches the peritoneal surface 
but dies out before the outer surface is reached, 
and so the more widely disseminated type of pelvic 
endometriosis may not occur. Should, however, this 
columnar epithelium reach the peritoneal surface of- 
the Uterus a new Lnd more rapid phase of dissemi- 
nation is entered upon. After the long and 
tedious journey through the resistant uterine wall 
the epithelium reaches an area rich both in blood 
and lymph and bathed in the lymph of the peritoneal 
cavity. Growth can, and now probably does, 
progress much more rapidly for our experiments have 
shown that the more vascular sites are most 
favourable for the growth of aberrant endoi.ietriun. 
Both these experiments and the culture of endome- 
triuni in artificial media have shown that the 
columnar epithelium spreads rapidly over a free 
surface, somewhat like a drop of oil on the surface 
of water, by a process of displacement of the 
serosal epithelium and that this occurs rapidly and 
in all directions. Thus the columnar epithelium 
spreads rapidly over the posterior surface of the 
Uterus and broad ligaments and so reaches the 
ovaries in which it commences another invasive 
-l9 
process. Consequently there may be, as in 'this 
case, two definite phases -.a long chronic phase 
possibly extending over many years with only mild 
or moderate symptoms, followed by a much more acute 
and severe stage which signifies invasion of the 
ovaries and the formation of tarry ovarian cysts 
with multiple pelvic adhesions. Such a history 
is obtainable in many cases of diffuse pelvic 
endo- _ietriosis, and I think, provides some 
confirmation for this view.' 
There is one other feature in these cases of 
diffuse pelvic endometriosis not always adequately 
explained by Sampson's theory. Frequently we find, 
as in my case, a dense formation of fibrous tissue 
between rectum and uterus varying from a quarter to 
an inch in thickness. That such fibrous tissue 
is the result of an adenomyomatous invasion is 
(3 2) 
proved by cases such as Fletcher Shaw's where 
there was typical obliteration of the Pouch of 
Douglas by dense fibrous tissue resulting from an 
adenomyomatous invasion clearly shown to be 
originating from the cervical endometrium. In this 
case there was no ovarian involvement whatsoever. 
Such a thickness of fibrous tissue must take many 
years to form for the deposition of fibrous tissue 
is a slow process. In most cases of "tarry ovarian 
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cysts" there is a similar thickness of fibrous 
tissue obliterating the Pouch of Douglas which 
must have taken years to form, though the "acute 
phase" of the history shows the ovarian involvement 
to be comparatively recent. This suggests 
strongly the possibility in some cases of an 
ascending infiltration with secondary involvement 
of the ovaries, and not,as stated by Sampson,a 
downward dissemination with primary ovarian 
implantation. 
One other point remains for discussion, 
namely, the reason for the very intense menstrual 
reaction found in endometriosis of the ovaries with 
the production of large quantities of menstrual 
blood as compared with the comparatively slight 
menstrual reaction provoked elsewhere by this 
aberrant endometrium. 
Por normal menstruation to occur in the uterine 
cavity three main elements are essential, namely, 
a layer of columnar epithelium, a bed of spongy 
vascular and cellular stroma and a periodic supply 
of ovarian hormone. These three elements are 
equally necessary for menstruation to occur in the 
aberrant endometrium of adenornyomata. Now in 
endometriom.ata the proportional amount of columnar 
epithelium and stroma vary enormously for we have 
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seen that the cytogenous cantle or acouired stroma 
round these wandering glandular islets is merely 
a response on the part of the invaded muscular or 
connective tissue to the presence of the columnar 
epithelium. In the cellular connective tissue 
of the uterine wall the creation of a certain 
amount of stroma is possible and so a modified 
menstrual reaction occurs. The formation of 
fibrous tissue in response to this invasion such 
as is found in the recto vaginal septum makes the 
manufacture of stroma a matter of difficulty, and 
so we find a much less marked menstrual reaction 
both in the recto vaginal septum and in the more 
fibrous outer portion of the Uterus, in fact the 
blood effusion in these sites.is almost negligible. 
When, however, the columnar epithelium reaches the 
ovary the production of the necessary stroma is 
again possible. Here we have cells, particularly 
in the theca interna and theca externa closely akin 
to the normal stroma cells; they are embryonic in 
type, they multiply and disintegrate rapidly in 
response to the ovarian hormone, produce a periodic 
effusion of blood after dehiscence of the ovum and 
(26) 
may even, according to de Jong, and other 
observers undergo decidual reaction during 
pregnancy. Thus, once in the ovary, the wandering 
columnar epithelium can again manufacture a stroma 
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from these cells and so the profuse menstrual 
reaction that can produce the large quantities of 
menstrual blood found in "tarry cysts" is possible. 
With increase in size of the cysts there is a 
gradually increasing intra cystic pressure 
resulting in some degree of pressure atrophy such 
as we have seen in these Experiments and also in 
the actual cysts themselves. In the case I have 
recorded almost normal endometrium is seen in the 
smaller of the two tarry cysts and only a single 
layer of columnar epithelium in the large one, an 
observation that has been made by many workers. 
This tendency to pressure atrophy of the 
endometrium lining the cyst wall is the most 
probable reason for the comparative small size of 
all true en dome tri al cysts. 
R E F E R E N C E S . 
R E F E R E N C E S 
1. Von Recklinghausen. Die Adenomyome und Cystade 
nomyome der Uterus und. 
Tubenwandung 1896. 
2. Cullen, Thos. S. Adeno Myoiaa Uteri diffusuni 
benignium 
John Hopkins Hospital 
Report, Vol.VI.1896.p.133 
. Von Fr an ç ue Salpingitis Nodosa Isthmica 
und Adenomyoma tubae 
Zeitscr. fur Geb. 1900. 
Bd. xlii. S. 41. 
4. Iwanoff Drusiges Cystenhaltigir 
Uterus fibromyoma 
Compliciert durch Sarcoma 
und Carcinoma. 
Monatsschr fur Geb. und 
Gynak 1898.Bd.vii.S.295. 
5. R. Meyer Uber Adenomatose Schleim 
hautwucherungen in der 
Uterus und Tuberwand. 
Virchow Archiv. 1903 
Bd. clxxii. S. 391.. 
6. Cullen, Thos. S. Adenomyomata of the 
Uterus. 1908. 
7. Lockyer Fibroid ¿: Allied Tumours 
1918. 
. Semmelink und de 
Joselin de Jong 
J Leitch, Archibald 
10. R. Meyer 
Beitrag zur Keuntnis der 
Adenomyome des Weiblichen 
genital apparates 
Monatsschr fur Geb. und 
Gynak. Bd. xxii. p.234. 
Migratory Adenoriyomata of 
The Uterus. 
Proc. R. Soc. Med. Vol. 7- 
1913 -1lß Obst. ? Gyn. p.393. 
Quoted by Lockyer,Fibroids 
& Allied Tumours 1918.p.538 
-199- 
R E F E R E N C E S 
11. Sampson, J. A. Arch. Surg. Vol. 3. Sept.1921. 
p.2 +5. 
Perforating haemorrhagic 
(chocolate) Cysts of the Ovary. 
12. Sampson, J. A. Boston Med. and Surg. Journal 
Vol. 186 April 1922 p.445. 
Ovarian Haematomas of endome- 
trial type cl implantation 
adenomas of endometrial type. 
13. Sampson, J. A. Arch. Surg. Vol. 5 Sept. 1922 
'p.217 
Intestinal Adenomas of 
endometrial type. 
14. Sampson, J. A. Endometrial Carcinoma of the 
Ovary arising in endometrial 
tissue in that organ. 
Archives of Surgery, Jan.1925 
Part 1, Vol.10 No. l,pp.l -72. 
15. Sampson, J. A. Peritoneal Endometriosis due 
to the menstrual dissemination 
of endometrial tissue into the 
peritoneal cavity. 
Am. J. Obst. and Gynec. 1927 
Part 2, Vol.1 , p.422. 
16. Sampson, J. A. Metastatic or embolic endome- 
triosis due to menstrual 
dissemination of endometrial 
tissue in the venous circulation 
Am. J. Path. 3. 93 -11 O , Mar ch 
1927. 
17. Sampson, J. A. Endometriosis following 
salpingectomy. 
Am. J. Obst. and Gynec. 16. 
1.61 -499 Oct. 1928. 
18. Sampson, J. A. Post Salpingectomy endometriosis 
(endo -salpingiosis) 
Am. J. Obst. and Gynec. 20 
143- 1.80. oct. 1930. 
19. Dougal, D. Endometrioma of the Ovary and 
Cornual Adenomyoma after 
bilateral salpingectomy. 
Journal Obst. and Gynae.Brit.Elnp. 
1926. xxxiii. 1.39. 
-200- 
R E F E R E N C E S 
20. Donald, A. Recto Vaginal Adenomyoma. 
Brit. Med. Journal. 1922.i.839. 
21. Blair Bell Endometrioma and Endometrio- 
myoma of the Ovary. 
Brit. Journ. Obst. and Gynae. 
29. 1922. p.)1)13. 
22. Bailey, K. V. The etiology, classification 
and life history of Tumours of 
the Ovary and other female 
pelvic organs containing 
aberrant Mulleri an elements 
with suggested nomenclature. 
Journal Obst. and Gynaec.Brit. 
Emp. Vol. xxxi. 1924. p.539. 
23. Lauche, A. 
24. Lauche, A. 
Die Extragenitalen heterotopen 
Epithelwucherungen Vom Bau der 
Uterus Schleimhaut (Fibro 
ad.enomatosis sero epithelialis) 
Virchow's Arch. f. Path. Anat. 
Berl. 1923. ccxliii pp 298 -372 
Die Bedentung der heterotopen 
Epithelwucherungen Vom Van der 
Uterus Schleimhaut fur die 
Gynakologie und ihre neue 
Erklasung durch Antoimplanta- 
tion Von Endometrium hei 
Menstruation in die Banchhohle 
(Sampson) 
Deutsche Med. Wehnschr., Leipz 
u. Berl. 1924, 1, 595 -597. 
25. Letulle,Tuffier 
and Lambert Endometrioma and Uterine Dysem- 
bryoplasia. 
Bul. Acad. de Med. Paris. 
Vol. 94, 1925. p.1035. 
26. R. de J. de Endometriosis of the female 
Jong and K. de genitalia. 
Snoo Virchow's Arch. f. Path. Anat. 
Vol. 257, 1925, p.23. 
-201- 
R E F E R E N O E S 
27. Halbar_ Hysteroadenosis Metastatica. 
Die lymphogene genese der 
sog. Adenofibromatosis 
heterotopica. 
Arch. f. Gynakol. 1926. 
Bd. 124. 1925. p.457. 
28. Novak, E. Am. J. Obst. and Gynec. 1926 
501 -503 628. 
29. Goodall, J. R. Am. J. Obst. and Gynec. 1926. 
628. 
30. King, W. W. The clinical symptoms of 
pelvic adenomyo.m.ata. 
Brit. Med. Jour. 1924. ii. 573. 
31. Keene, F.E. and Endometriosis. A review 
Kimbrough, R.A. based on the study of 118 
cases 
Jour.Amer.Med.Assoc.1930. 
Vol. 85. p.1164. 
32. W.Fletcher Shaw Adenomyoma of the recto 
vaginal space with recurrent 
polypi in the Vagina. 
Jour. Obst. and Gyn. Brit. 
Emp. 32. 1925. p.118. 
33. W. Fletcher Shaw The Pathology of Chronic 
Metritis 
Trans. Obst. Soc. London 
Vol. xlix. p. 19. 1907. 
34. W. Fletcher Shaw The subdivisions of Chronic 
Metritis. 
Journ. of Obst. and Gyn. 
Brit. Emp. Vol. xxvi. p.73. 
1911. 
35. Stilling H. Versuche uber Transplantation 
N. Mitteilung. Das Ergebnis 
der Transplantation Von 
Uterusgewebe in de Miez, 
Beitr.2. Path. Anat. U. 2. 
Allgem. Path. 47. 499. 1910. 
-202- 
R E F E R E N C E S 
36. Hesselberg, C., Auto and Homoiotransplantation 
Kerwin, W., and of the Uterus in the Guinea 
Loeb, L. Pig. 
J. M. Res. 38. 11. 1918. 
37. Ebeling A. H. and 
Fischer, A. Mixed cultures of pure 
stains of fibroblasts and 
epithelial cells. 
Journal Exper. M. 1922. 
xxxvi. 285. 
38. Jacobson, V.C. The auto -transplantation of 
Endometrial Tissue in the 
Rabbit. 
Arch. Surg. 5. 281. 1922 
39. Jacobson, V.C. Further studies in auto - 
transplantation of Endome- 
trial tissue in the Rabbit. 
Am. J. Obst. and Gynec. 6. 
257. 1923. 
1C. Jacobson, V.C. The intra peritoneal 
transplantation of Endometrial 
tissue. 
Arch. Path. and Lab. Med. 
Vol. 1. No. 2, pp 169- 171+.. 
1926. 
41. O'Keefe, C. D. 
and Auto- transplantation of 
Crossen, R.J. Endometrial tissue in dogs 
J. Missouri Med. Ass. 1927. 
xxiv. 2 52 . 
1+2. Allen, E., and 
Bauer, C.P. Auto- transplantation of 
Endometrium in eye of rabbits. 
Surg., Gynec. and Obst. 
47. 329-333. Sept. 1928. 
r,203- 
.Li iZ 1iJ N u L à 
+3. Corner, G. W. The effect of very early 
ablation of the corpus luteum 
upon embryos and uterus. 
Am. Journ. Phys. 86.1928.p.7!. 
4. Corner, 
and 
G. W. Production of a special uterine 
.reaction (progestational 
Allen, W. M. proliferation) by extracts of 
the corpus luteum. 
Am. Journ. Phys. 88.1929.p.326 
and p.340. 
1+5. Johnstone, R.W. Adenomyoma of the Uterus 
with tuberculous infection. 
Tr. Med. Chir. Soc. Edinb. 
1923 -24, lxxxiii, 54 -63, 2 pl. 
